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REFINER 


SPECIALIZED FOR REFINING, NATURAL GASOLINE AND PETRO- 
CHEMICAL ENGINEERING, OPERATION AND MANAGEMENT 


Hortonspheres are the most modern answer to the problem of storing volatile 
hydrocarbons under pressure. Their spherical shape, their wide range of 
design pressures and their efficient use of vital materials, all combine to form 
a positive, economical means of storing the more volatile grades of natural 
gasoline, butanes, butane-propane mixtures, and other refinery stocks. 
Bulletin F contains detailed information about Hortonspheres. If you handle 
volatile hydrocarbons, write our nearest office for your copy. See haw effi- 
ciently and economically you can solve your volatile liquid storage problems. 
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Beckman pioneers another instrumentation advancement . . . 


SINGLE BEAM 
direct 
Transmittan Y/ 
recording 


NEW SINGLE BEAM SYSTEM IS SIMPLE, ACCURATE, RELIABLE 


The Beckman Single Beam Direct Transmittancy Recorder employs the memory 
Standardization principle, using reliable electronic circuits instead of complicated 
mechanical-optical arrangements. It successfully combines the highest accuracy with the 
utmost in reliability and convenience. A standardizing run is made on the empty or 
solvent-filled absorption cell. During this run the signal from the photoreceiver is auto- 
matically maintained constant, and the resulting slit width vs. wavelength function is 
“memorized” on a wire recorder. The sample is then placed in the same cell, and in- 
formation played back from the wire recorder automatically controls the wavelength and 
slit drive motors to reproduce precisely the conditions which produced the constant 
100% reference level. Any absorption resulting from the sample is accurately and auto- 
matically recorded directly in transmittancy. On repeat runs, the same reference wire 
is used, eliminating repetition of standardizing measurements 

Single }eam transmittancy recording retains the excellent resolution, low stray 
light, high stability and drift freedom, and the wavelength accuracy of the well-known 
Beckman Spectrophotometers. Other advantages are summarized at the right. 


THREE UNEXCELLED INSTRUMENTS FOR ANY REQUIREMENT 


Beckman Single Beam Direct Transmittancy Recording is available either (1) 
as an accessory unit for direct installation on any Beckman IR-2 Spectrophotometer, or 
(2) with the IR-2 as a complete instrument, or (3) in the new unsurpassed Beckman 
IR-3 Spectrophotometer —the most versatile, most accurate, most complete — and by all 

standards, the finest spectrophotometer money can buy.* For 
further information on these instruments write 
BECKMAN INSTRUMENTS Beckman Instruments, 'nc., South Pasadena California 


Coatrel modera sadustries 
Factory Service Branches: NEW YORK - CHICAGO -LOS ANGELES 


* As in all Beckman in- 
struments, your money 
buys more value than 
in any similar product. 


with 
BECKMAN 
infrared 
spectrophotomet. 


IMPORTANT ADVANTAGES 
of the 
Beckman Transmittancy Recorder 


> GREATER CONVENIENCE: The single-beam 
principle eliminates troublesome, time-waxt- 
ing cell- and beom-matching problems 


® GREATER VERSATILITY: Greater versatility 
ond simplicity and lower costs ore assured, 
since special cells and attachments need not 
be duplicated for use in a reference beom. 


@ GREATER ACCURACY: The single-beam 
principle eliminates problems of making a 
beam attenuator achromatic, lineor and free 
of vignetting effects 


® MINIMUM STRAY LIGHT: Only these single 
beam instruments use a filter-type beam 
chopper, reducing stray light effects to a 
minimum (less thon 2% at 15 microns with 
the IR-2) 


@® MINIMUM SCANNING TIME: Optimum re- 
cording efficiency is achieved becouse each 
spectro! slit width is traversed in a time 
proportional to the response period of the 
recording system. Any other scanning rate 
loses either resolution, time or accuracy 


MAXIMUM RESOLUTION: Slit width control 
has the odvantage that the instrument is 
always working at maximum resolution for 
the chosen amplification and scanning speed. 


7 FLEXIBILITY OF CONTROL: Operating 
speed, resolution ond chart scales con be 
easily varied over wide ranges. A single con- 
trol adjusts scanning time per spectro! slit 
width from | second to 128 seconds by fac- 
tors of 2. The wavelength motor speed is 
electronically controlled with no gear shift- 
ing needed to change scanning speed. 


In addition to recording linearly in wave- 
length, a unique electronic system enables 
recordings to be made linearly in other func- 
tions such as frequency or log wavelength. 


*k Beckman Instruments include . pH Meters and Electrodes — Speetrophotometers — Radioactivity Meters — Special instruments 
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Equipment. . 
ied, re many opportunities ‘for “savings ‘- 


Operations Safety 
Are burns, resulting oo exposure of the unprotec ted eyes to the plore “of 
a welding arc, are both painful and needless 
W. A. Sullender 
New Ethylene Process Uses Hy —y- Pyrolosis . . ..122 
rom 


Plant employs temperatures ranging over 1700° F. dows to a20° F. 
Kellogg-Ethy lene 


Gas Combustible Analyzer 
Expands Field of ‘Application 
Convenient and accurate methods of measurement for, combustibility. is of 
real value to operating groups, This new inatrument is said bt 
these —. 
F. Taylor, Jr. 

Benzene from Petroleum—How and How Much 
New processes offer means for producing the aromatics we need jer our 
national defense program. 

Gustav Egioff 
Montreal East Refinery Includes Unique Cat Cracker. .. 130 
The operation of this new plant ia subjecting several innovations im , ered “k= 
ing unit design to the tests of commercial application 
A Direct Method for Solving Flash librium Calculations. .132 
A new approach to the old old problem yie frst-trial sotutions that in 
most cases are well within the accuracy of the equilibrium data, 

P. M. Reilly 


Supports for Verticai Pressure Vessels, Part I ‘ 
Stresses occasioned in support structures through variations im vessel 
operating pressures or temperatures are often large and should be con- 
sidered in design computations and layouts. 
Fr. cE. Ww 
Improved Methods for the Particle Size Analysis of 
Fluid Cracking Catalysts, Part I 
This teat meth és said to be “The beat method te date for determining 
accurately the particle size analysis of our fluid type petrolewm catalysts." 
F. Emerson Ivey 
Refinery Is Advanced Example of Combination 
Oil Processi 
Alberta's frst catalytic cracking unit is in operation at new British- 
American plant. 
Refrigeration in the Refining induaeer, Part Ul 
Problems encountered in the operation «4 cates apparatus in 
processing plants. 
Tyler G. Hicks 
King-Size Welding 
Picture story of now a 5\%-inch plate is handled. 
A Guide to Economic Line Sizing for Plant Piping. . 
Consideration of each process plant flow aystem with regard ‘to ‘is part 
im the process, control characteristics, flexibility, and economics, is neces- 
sary in order to correctly size the pipe lines and establish pump heads and 
characteristics. 
H. B. Manley 


Compiled by Dr. E. H, Leslie and Dr, H. B. Coats 
Digest of United States Patents Pertaining to Petroleum 
Compiled by Dr. Hei 
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Evaluate All The Quality Factors 
IN SELECTING CONTROL VALVES 


ee 4 ” 

Quality is only a word— which 
has no real number or scale; but, by defini- 
tion, it implies comparison and by common 


usage it connotes high value. 


The Cy (Quality Coefficient) method sets 
a standard — which is necessarily also in- 
tangible but one which could, if you 
wished, be given an arbitrary numerical 


expression. 


Our standard of design and manufacture 
is to build a control valve which, in the 
light of our extensive knowledge and ex- 
perience, will live up to our definition of 


quality, i. e.: 


“A high quality product provides accurate 
performance over a long period with a 
minimum of maintenance and 
operation delays.” 


Your standard in selecting control valves 
is undoubtedly very similar, based on your 


own experience. 


We suggest your using the C, method in 
comparing control valves. Set a standard; 
evaluate a// the quality factors in the valves 
considered. (As a reminder, a list of some 
of these is printed here.) The sum of all 
quality factors of a valve is its Cg (Quality 
Coefficient). Then when you compare price, 
consider that the invoice figure is only the 
first cost — the real cost might be expressed 
Price 

Co 


for you will agree that for the same invest- 


Reai Cost = 


ment, the higher the quality the lower the 
actual over-all cost. 


Compare Masoneilan Control Valves 
with any others — use the Cp Method. 


Check For These Diaphragm Motor Quality Factors 


Performance Factor 

Effective Diaphragm Area 

Seroke Length 

Response to Air Pressure Changes 
Seroke vs. Air Pressure Relationship 
Guide Design for Minimum Friction 


Mechanical Construction Factor 
Diaphragm Case Air Pressure Rating 
Diaphragm Case to Yoke Fastening 
Rigidity and Strength of Yoke 

Yoke Connection to Body Assembly 


Serength of Spring Stem and Diaphragm Button 
Assembly 

Size of Springs vs. Effective Area and Stroke of 
Motor 


Diaphragm Design for Reproducible Stroke 
Motor Guiding for Friction Free Operation 


Convenience Factor 

Provision for Mounting Instruments and ‘or 
Accessories 

Adaptability to Airto-Close or Airto-Open 
Action 

Provision for Various Types of Handwheels 

Selection of Stroke and Spring Range 


Maintenance Factor 


Accessibility of Valve Stuffing Box 
Convenience of Spring Adjustment 


Appearance Factor 

Low Over-all Height 

Smooth External Contours 
Compactness 

Serial Plate Information 

Travel Indicator Design 

Ability to Withstand Rough Handling 
Serength of Stem and Stem Connections 
Protection of Spring and Diaphragm 


SEE OUR EXHIBIT IN BOOTHS 214-216 AT THE SIXTH NATIONAL INSTRUMENT EXHIBIT, 
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High C, Product 


MASON-NEILAN 
REGULATOR Co. 


1182 Adams Street, Boston 24, Mass., U. S. A 


Sales Offices or Distributors in the Following Cities 
New York «+ Syracuse + Chicago «+ St.Louis + Tulsa 
Philadelphia + Houston «+ Pittsburgh «+ Atlanta + Cleveland 
Cincinnati + Detroit + SanFrancisco «+ SaltLakeCity + El Paso 
Boise + Albuquerque «+ Charlotte,N.C. + Los Angeles 
Denver + Appleton, Wisconsin + Corpus Christi + New Orleans 
Mason-Neilan Regulator Co., Ltd., Montreal and Toronto 


«1 Diaphrogm Case for high mechanical 
” ‘strength, ightness, high safety factor in case of 
severe over-pressuring. Parkerized inside and 
out for corrosion resistance. 4” or 4" air con- 
nection fitting welded inside case for better 
appearance. Initial stop inside case establishes 
correct stroke with respect to diaphragm posi- 
tion. Through bolted construction for ease of 
disassembly — avoids moisture-collecting 
pocien which cause rusting. Permits use of 

stock diaphragms in emergency. Adapted to 
case-mount handwheels. Provides or re- 
verse-acting motors for valves with non- 
reversible plugs. 


Preformed Diaphragm of rubber or neoprene 
with fabric insert — designed to provide maxi- 
mum —— effective area throughout — 
Provides frictionless self-aligning upper gui de. 
Beaded edge adds insurance against leakage. 


Steel Diep Button — compact and strong 
— welded to spring stem, preventing possi- 
bility of disengagement in the event of excess 
line vibration. 


Heavy Springs for low stress — prevents break- 
age and permanent set. Calibrated for 3-15 or 
6-30 psi ranges. Japanned for corresion resist- 
ance. Exterior adjustment for ease of setting 
spring initial —has ball thrust bearing on 
larger size valves. 


Cast tron Yoke and Spring Berre! have heavy 
cross-sections for rigidity and mechanical 
strength; will not deform in rough handling, 
causing misalignment. ete corrosion 
resistant. Inclosed spring basmal protects 
springs. Unusually large opening in yoke pro- 
vides ease of access to stuffin tee and posi- 
tioner linkage — makes stroke scale easily 
readable. Yoke designed for side mounted 
handwheels. 


Ollite Bronze Lower Guide together with self- 
aligning frictionless upper guide in diaphragm 
insures alignment, minimum friction. 


+ Stroke Seale graduated in \*” of actual travel. 


Rated stroke marked on plate. Indicator index 
always at same position on spring stem — aids 
in stem adjustment on assembly. 


Mounting Pads — front and rear, provide for 
mounting controller, positioner and/or air set. 


. Serial Plate has fu/l valve specifications — ma- 


terials, rating, spring range, direction of travel 
— even an etched picture of type and seating 
direction of plug. 


Large Diameter Stems for strength; di- 
rect threaded connection to valve stem without 
use of adapters; plus Keylock on sizes 3” up. 


11. Moter to Bonnet Connection by means of heavy, 


large diameter, forged steel drive nut, for 
strength and true alignment. 


YOU CANNOT INSURE FULL Cy WITHOUT A HIGH C, 


SAM HOUSTON COLISEUM, HOUSTON, TEXAS, SEPTEMBER 10-14, 1951 
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Which one of 23 high temperature tube © 
steels do you need? Ask the experts! — 





MONG the 23 high temperature tube steels produced by 
Timken? there is one and only one which can solve your 
heat, pressure, corrosion, and oxidation problems and give you 
the dest life/cost ratio, too. And metallurgists of the Timken 
Company can help you pick it. 


These metallurgists are recognized authorities in high 
temperature steels—have 21 years of experience and research 
behind them. With 23 analyses to choose from they can rec- 
ommend the one best tube for your job. And whichever tube 
you use, you can be sure of uniform quality; Timken closely 
controls quality from melt shop through final inspection. 

Let Timken’s “RSQ”— Research, Supply, Quality — solve 
your high temperature tube problems. Ask 
the experts! The Timken Roller Bearing 
Company, Steel and Tube Division, Canton 
6, Ohio. Cable address: “TIMROSCO”. 


Photo shows metallurgist at Timken determining the lattice structural characteristics of an alley with X-ray diffrac- 
tron equipment. Research like this is a big reason for Timken’: leadership in bigh temperature steels. 


VEARS ANEAD —THROUGH EXPERIENCE AND RESEARCH 


Specialists in alloy steel —ineluding hot rolled and cold finished alloy 
etee! bars—a complete range of stainiess, graphitic and standard tool 
analyses—and alloy and stainless seam'ens stee! tubing 
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it’s easier to maintain 
ARMSTRONG TRAPS 


’ 
' 
THEY SELDOM 


NEED ATTENTION 


30. LESS MAINTENANCE 


Goop preventive maintenance of course calls for periodic 
steam trap inspection. To look inside an Armstrong trap you simply 
remove the cap and lift out the entire mechanism, which is connected 
to it. The body full of boiling water remains in the line and need 
not be handled. Armstrong trads on low pressure heat- 
ing systems require far less mainten- 


Only rarely does inspection reveal the need for cleaning or repairing pera ee ay ey te 


an Armstrong trap. The swirling action of the condensate during 
discharge continuously scrubs the trap clean. The hardened chrome 
steel valve and seat stay steam-tight for a long, long time without 
attention. There is no wire drawing. The leverage system is almost 
completely friction-free, will operate hundreds of thousands of times 
without wearing out. 


YEARS — NO REPAIRS 





For trouble-free trap performance there is nothing to compare with 
an Armstrong. Your local Armstrong representative can help you 
select the right size traps for your requirements. Call him. 


ARMSTRONG MACHINE WORKS 
852 Maple Street © Three Rivers, Michigan 





| 
| THE ARMSTRONG SERVICE 
| GUIDE explains trap 

| and repair, contains useful weaide 
I 

i 

i 





shooting tips. Send for your free copy. 
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~ ARMSTRONG STEAM T 
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BLACK, SIVALLS & BRYSON, INC. 


Adv. Dept. Rm. 28F 7502 East 12th Street 
Kansas City 3, Missouri 


Here's SECURITY 


AGAINST OVERPRESSURE 


Put BS&B SAFETY HEADS to work in 
your plant and you can forget the danger of 
overpressure. Here’s why: 


A SAFETY HEAD is simply two flanges 
with a rupture disc between. It’s the disc 
that does the job...an engineered “weak 
spot” in your pressure system that bursts 

before your vessels do. It gives instant, 
pipe-size relief, and the hazard is over. 


There’s a SAFETY HEAD for your 
pressure problems... with or without 
safety valves, for corrosive viscous or 
super-heated materials. Put the question 

to our SAFETY HEAD engineers. 
They’ll be glad to serve you. Write or 





AK CRACKING METHODS IMPROVE, 
more centrifugal blowers are being 
employed. The Allis-Chalmers single 
stage blowers seen here are essential to 
the three new Thermofor Catalytic 
Cracking units installed by the Magnolia 
Petroleum Co. at Beaumont, Texas. 
Placed “on stream” last Fall, a total 
of six turbine-driven A-C blowers pro- 
vide Kiln Combustion and Catalyst Lift 
Air in the Blower Room of the new 


July, 1951 


LEFT: Catalyst Lift Air blower in 
foreground supplies air at 13,320 
cfm, 4.25 psig to raise regenerated 
catalyst to reactor. Kiln Combus- 
tion Air blower is seen at the right. 


BELOW: Carbon is burned off the 
catalyst while air is supplied at 
34400 cfm, 3.5 psig by this Kiln 
Combustion Air centrifugal blower. 


Help New 
Cracking Methods 


The high efficiency impellers are of 
special totally enclosed, backward flow 
design. This covered design makes the 
impellers independent of tolerance var- 
iations; the backward flow design gives 
good pressure, voluine and horsepower 
characteristics. 

High strength and long life is assured 
by all welded, alloy steel impeller con- 


struction and pressure lubricated sleeve 
and thrust bearings. Cast iron casing in- 
creases rigidity and decreases noise level. 

For this kind of specialized design 

. . or for standard high quality, 
thoroughly tested air and gas handling 
equipment . . . call your nearest A-C 
office or write direct to Allis-Chalmers, 
Milwaukee 1, Wisconsin. A-3447 


ALLIS-CHALMERS 


Texrope is an Allis-Chalmers trademark. 
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Five Ways to Measure 


SAFETY — With I-R refinery pumps, there’s no possibil- 
ity of hazardous leakage at any point. The extra-strong 
casing, with single ring joint, is easily kept tight. 
Ample cooling, pressure breakdown and effective seal- 
ing minimize stuffing-box seepage. All pumps may be 
furnished with the Cameron Shaft Seal. 


DEPENDABILITY —To assure maximum continuity of 
” service, these pumps are designed and constructed 
with materials to withstand the most severe service 
conditions. Heavy shaft, mechanically and hydrauli- 
cally balanced impellers, and water-cooled, oil-lubri- 
cated bearings permit trouble-free operation at liquid 
temperatures up to 800°F. 


LOW MAINTENANCE —These pumps are constructed 
” to last longer. Their overall simplicity with all parts 
easily accessible means less outage for inspection and 
maintenance. The bearing cradle and rotor can be 
removed without disturbing piping connections or 
motor. The single casing joint, with metal-clad ring 
gasket, is easy to open and re-seal. 


SUSTAINED HIGH EFFICIENCY -—I-R process pumps are 
designed and built to retain their original high effi- 
ciency over years of operation. This means lower power 
cost per gallon moved—over a longer period of time. 


EASY INSTALLATION — Flexibility of suction and dis- 
charge arrangement makes these pumps adaptable to 
any piping layout. Various types of nozzle flanges are 
available to meet your exact requirements. 


, % five factors add up to real, long-range economy. 


That's why so many refineries and process plants have 
installed Ingersoll-Rand pumps. Your nearest I-R 
representative will be glad to give you complete de- 
tails, and help you with any application problems 
you may have. 


Ingersoll-Rand 


Cameron Pump Division 


Ingersoll-Rand pumps 
rate highest on every point 





With top (or bottom) suction and discharge. 
Capacities—to 1100 gpm. 
Pressures—to 275 psi. 


With end suction and top discharge. 
Capacities—to 3200 gpm. 
Pressures—to 275 psi. 


Turbo-Blowers - Condensers - eee 


11 Broadway, New York 4, N. Y. 


r THERE'S AN 1-R PUMP FOR EVERY REFINERY NEED 


acd Sy tee | { | 


poe an Spe ae Multi-stage, with cylindrical © Multi-stage, vertical type ‘Vertical, turbine-type — 
“double-case” construction i ene eal 1, 2, 3 or more stages ‘ 
Coomcie 190 1300 gpm Capacities—to 2800 gpm. Pressures—to 1500 psi. Capacities—60 to 3500 gpm., ? 
Pressures—to 500 Pressures—to 3000 pei. Pressures—to $00 psi. : 


| eee borne Apral 
Pressures—to 300 psi. 
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ALCO Aircoolers use Hot Desert Air to 
Cool Water for Tapline Pumping Stations 


Cooling jacket water and lube oil cooling water for 
engines and generators at the pumping stations of the 
Trans-Arabian Pipe Line is a real engineering feat. 
Ground or surface water in expendable quantities is 
not available and although the ambient temperatures 
range as high as 122° F., ALCO Aircoolers proved 
to be the economical answer. 

ALCO Aircoolers handle all of the water-cooling 
needs for Tapline pumping stations except at the 
terminal—at altitudes up to 2700 feet above sea level 
—a total of 4770 G.P.M. 

Dependability of ALCO Aircoolers was an important 
factor in their selection for this installation. The re- 


ye 


ONLY ALCO HAS THE BIG 5 


] Low Cost 
2 Flexible Design 
3 Efficient Performance 
4 Easy Maintenance 
5 Quick Installation 


In step with tomorrow—Aico Aircooters, Heat Exchangers, Evaporators, Feedwater Heaters, Pressure Vessels, Pipe 


mote locetion of these pumping stations called for 
rugged equipment which would require a minimum 
of maintenance attention and withstand the ravages 
of periodic wind and dust storms. 

There is little probability that the conditions in 
connection with your cooling needs are as severe as 
this one on the Arabian desert. You can be sure, how- 
ever, that ALCO Aircoolers can solve your problem, 
too. Write today for a copy of the ALCO Aircooler 
booklet or see your nearest ALCO Sales Engineer at 
Chicago, Dunkirk, Houston, Kansas City, Los Angeles, 
New York or Tulsa. Plants: Dunkirk, New York 


and Beaumont, Texas. 


ALCO 








tough heat 


transfer problem 


Vogt Spiral, Spring Type Scraper 


Vo ot 


SCRAPE 


TYPE 


CHILLERS 


of Voyt Chillers is eliminated, because 
they are 


: swept clean continuously) 
e: ’ during operation by patented spira 
> ~— spring type scrapers. And these clean 
ow 7 | se | ‘erie surfaces achieve the highest possibl 
a rate of heat transfer between the 
tion and the refrigerant. 
Photos show shop essem- 
bly without driving motor. 


Fouling of the inner pipe surfaces 


E cHitte® 


solu 
VOGT DOUBLE PIPE TYPE CHILLERS are 


designed to use ammonia, brine, or cold 
dewaxed oil as the cooling medium. Oil 
or brine, when employed, is circulated 
through the jacket pipes counter 
current to the flow of the solution in 
the inner pipes. 


have 
each containing Seven inner 
sections and employ volatile 
frigerants such as ammonia 
propane, et 


MULTI-PIPE TYPE CHILLERS, for direct 
expansion, large jacket) shells 
pipe 
re 
freon, 


Voor 
neeru / ufee raumin enter 
“xperience t f the right ansue My ER 
HENRY VOGT MACHINE CO. 

LOUISVILLE 10, KENTUCKY 
BRANCH OFFICES NEW YORK, PHILADELPHIA 


¥ 
4 
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Skelly Oil Company Saves 50% 
IN TUBE COSTS ON AIR COOLED EXCHANGERS 


At their Eunice No. 2 gasoline plant near 
Eunice, New Mexico, Skelly Oil Com- 
pany has installed a “Fin-Fan” air-cooled 
unit equipped with “aluminum tubes” 
and “aluminum fins” as a condenser for 
“Still Overhead Vapors.” The company’s 
engineers chose this type of condensing 
equipment because the atmosphere con- 
tained hydrogen sulfide and the vapors 
contained hydrogen sulfide and water in 
corrosive quantities. In addition there 
was a shortage of suitable cooling water. 
Aluminum tubes and fins were preferred 
to steel or Admiralty tubes with copper 
fins because of their resistance to hydro- 
gen sulfide corrosion and lower invest- 
ment cost. In this particular installation 
Fluor Fin-Fan designed equipment with 
Griscom-Russell K finned aluminum 
tube sections was used. The aluminum 
tubes are rolled into cast-iron headers 
and no cathodic protection has been nec- 
essary. These units have been in service 
for over two years—show no sign of 
corrosion—should last 12 to 15 years 
based on past experience with aluminum. 


ALCLAD TUBES... 


WHAT THEY COST 


Foot for foot, metal for metal, Alclad Tubes cost 


a bargain in cooling water corrosion resistance ‘ss than any other tubes except bare aluminum. 20% 
less than ordinary steel. 47% less than Admiralty 


HOW THEY WORK brass. 83% less than stainless steel. 


The thin zinc-aluminum alloy 


internal layer galvanically re- ALCOA OFFERS BOOKLET 


sists corrosion of the base 

aluminum alloy structure of 

the tube—acts like a “built- 

in” anode. Corrosion is con- 

fined within the integral clad- 

ding layer. Even when large 
areas of the Alclad coating have been destroyed by elec- 
trolysis, the rest of the coating still protects the exposed 
alloy core. Alclad Tubes have withstood such corrosive 
attack for more than 17 years. 
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This 24-page booklet will answer many 
of your questions about Alcoa Tubes. It 
covers fabrication techniques, alloy selec- 
tion, chemical and petroleum applica- 
tions. It describes tube cleaning, inhibi- 
tors, cathodic protection. It contains 
complete information on fluid flow and 
heat transfer. There are formulas, tables 
and specification data. Write for your free 
copy today. ALUMINUM COMPANY OF 
AMERICA, 1864G Gulf Building, Pitts- 
burgh 19, Pennsylvania. 
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it’s LONG RANGE service... 


Any refinery is only as profitable as its day-to-day 
operating efficiency. That’s why Universal Service 
continues beyond all others. It begins with basic 
and applied research and carries on through pro- 
cess design . . . planning of new, expanded or mod- 
ernized plants . . . construction supervision . . . 
and lives with the job long after the finished plant 
is on stream. 


From there, this unique Service goes on to provide 
the operational assistance of field men who are 
familiar, not only with your refinery but with refin- 
eries in all parts of the world. This assistance al- 
ways is available on request whenever you need it. 


Oll PRODUCTS COMPANY 
General Offices: 310 $. MICHIGAN AVE., CHICAGO 4, ILLINOIS, U.S.A. 
Lebeorotories: RIVERSIDE, ILLINOIS 

Universal Service Protects Your Refinery 
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try SANTOLENE 


Internal corrosion in tankers may cost 
| you as much as $90,000 a year in main- 
| tenance, including cost of critical materi- 
) als, down time and manpower. Examine 
| Santolene C, corrosion inhibitor for light 
epetroleum products, as a means of con- 

trolling tanker corrosion, 


Santolene C, added to the light petroleum 
cargo, is believed to form a protective 
coating on metal. This coating remains 
to protect the ship when condensation 
covers the empty hold or when sea water 
is used for ballast. 


Santolene C has also been proved effec- 
tive in the laboratory and in product 
pipe-line service. Results have been con- 
firmed through use by a major oil com- 
pany which, for more than a year, has 


14 


marketed all types of light petroleum 
products. 


Santolene C is product-soluble. It burns 
completely with the fuel, leaving no resi- 
due. Diesel and gasoline engine tests have 
proved that Santolene C does not reduce 
engine cleanliness, causes no injector 
fouling, has no adverse effect on any 
factor of engine performance. 


If you have a corrosion problem with 
light petroleum products in refineries, 
pipe lines, tanks, tank cars or tankers, 
Santolene C may solve it for you. For 
technical information on the use of 
Santolene C, write, wire or telephone 
MONSANTO CHEMICAL COMPANY, 
Organic Chemicals Division, 1775-G So. 
Second Street, St. Louis 4, Missouri. 


( to stop tanker corrosion 


urcent—If you have empty carboys or 
returnable drums, please return them to 


your supplier promptly. They're urgently 
needed. Containers are scarce! 
Santolene: Reg. U. 8. Pat. Off. 


MONSANTO 


CHEMICALS ~ PLASTICS 


SERVING INDUSTRY .. 


Petroleum Refiner 
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sociated Oil Company at Bay- 


onne, New Jersey. 





Pritchard Designs for 
Versatility and Accessibility 


This unit is typical of Pritchard’s forward looking ingenuity 
in Design, Engineering and Construction. Designed to the 
customer’s uirements for replacement of an existing 
crude unit ual for processing six different types of crude 
oil at a nominal capacity of 22,500 bbls. day, this unit 
simultaneously produces eight different distillate fractions 
ranging from light gasoline to cylinder stock! 


At the same time particular care was taken to design the 
unit for maximum accessibility to the heat exchanger equip- 
ment, thus facilitating handling and reducing “shut down” 
time and maintenance costs. 


For the most modern advancements in petroleum process- 
ing, let Pritchard engineers develop your next project from 
drawing board to “on stream.” 


Our Single Responsibility Contract includes: 


Economic Studies Field Construction 
Design Guarantees 
Processing Operating Tests 
Engineering Firm Prices Quoted on 
Purchasing a “Turnkey” Basis 


“DESIGN 
ENGINEERING DESIGN - ENGINEERING - CONSTRUCTION 


w and CONSTRUCTION Dept. No. 60 908 Grand Ave., Kansas City 6, Mo. 
or 





District Offices: 
INDUSTRY Chicago * Houston * New York ¢ Pittsburgh ¢ Tulsa « St. Louis 
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i new Brown Color Grafic Panel 


at the Great Lakes Refinery of Petco 
Corporation dramatically illustrates, 
in panoramic style, allsymbols and flow 
lines of four complete processes. The de- 
tails of Houdriflow*, polymerization, gas 
recovery and feed preparation are easily 
followed and controlled. Twelve differ- 
ent colors are used to indicate such 


flows as high pressure condensate, re- 


*Constructed by Catalytic Construction Company, Philadelphia, Pa. 


ee eh 
- 


actor charge and gasoline, product gas, 
air, catalyst, and others. 


This consolidated control of the four 
processes lowers operating expenses .. . 
increases operator convenience . . . and 
reduces training time for personnel, 


even when the trainee has little or no 


previous knowledge of the process being 
controlled. 


i$ 
ic 








e 


Such instrumentation permits the sepa- 
ration of recording and controlling func- 
tions—thereby, affords the opportunity 
to utilize improved mechanisms like the 
Brown mercuryless Differential Con- 
verter. Space is saved through smaller 
control areas. Installation is easy... 


start-up is simplified. 





« 


Vol. 5 No. 3 of INSTRUMENTATION con- 
tains a detailed description of this instal- 
lation. Write for a copy...and for 
folder No. 228-1 on ColorGrafic Panels. 


MINNEAPOLIS-HONEYWELL REGU- 
LATOR Co., Industrial Division, 4498 
Wayne Ave., Philadelphia 44, Pa. 


Honeywell 
Brow Quettiumute- 








AMPLE CLEARANCES 
FOR DEPENDABILITY 


Large blade and rim clearances and extra 
large side clearance—one inch — help 
make Terry One-piece Wheel Turbines 
highly dependable in operation. 


The blades cannot foul because of the pro- 
tection afforded by the rims, which are not 
damaged, should rubbing occur. 


Note the rim clearance, AA in diagram. 
Also the large blade clearance, B. Side 
clearance, CC, is so large that end-play 
from external thrust cannot damage wheel. 


Terry Bulletin S-116 will give you full in- 
formation on the Terry Wheel Turbine. A 
request on your business letterhead will 
bring you a copy. 


THE TERRY STEAM 
TURBINE COMPANY 


TERRY SQUARE, HARTFORD,CONN. 
~ 
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eof diameter lathe gives the 
Posey Iron Works an edge on 
large jobs requiring lathework 


Crude-oil input capacity of United States 

refineries is currently scheduled for an increase 

of 75,000 barrels per day. That means expansion 

of storage facilities to keep pace with produc- 

tion equipment now being installed. 

For decades, Posey Iron has served the 

refinery industry with storage equipment 

especially desigried to meet the requirements 

of the petroleum and L-P gas fields. Posey 

Iron engineering is based on a practical 

knowledge of the industry...the sort of 

“shirt-sleeves’”’ knowledge that eliminates 

needless tardiness in delivery . . . needless 

increase in cost. Consult Posey about your 

storage requirements. 
PRESSURE VESSELS | FRACTIONATING TOWERS ° be yes — power 

' of recently erec 

ELEVATED TANKS | STORAGE TANKS 200,000 gallon Posey 

LARGE DIAMETER FABRICATED PIPING Iron Elevated Tank. 





POSEY IRON WORKS, INC. 


Steel Plote Division *« Lancaster, Pa. 
New York Office: Graybar Building 


DIVISIONS: BRICK MACHINERY INDUSTRIAL HEATING IROQUOIS SHIPBUILDING STEEL PLATE 
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CORROSION 


7 / 
*. 
~ 
Esting ewey the motel of tubes snd shells. 
tion can be used in 
some cases. Selection of proper tube and The extreme 24 hour service load in refining, 
shell metals beforehand is best way to and processing together with the high tempera- 
combat corrosion. tures, high pressures, and fluids handled, create 
maintenance problems on heat transfer equipment 


SCALE FORMATIO N which make it difficult to wring out that last 
ounce of service so vitally needed today. 

r . “ fond When corrosion, scale formation and gum 
pe on oa accumulation take charge of your heat transfer 
outside of tubes . . . very poor heat con- “ . a 

; : equipment they (1) Reduce efficiency because 
ductors. Cutters, vibrators, sand blasting of the insulating properties of the scale; (2) Cost 
will keep scale formation down. valuable time through overly extended cleaning 

periods; (3) 1! te expenses in 


UNCON OIMWATO]N] scvsintcsinmert snd man hour: (4) Sten wp 


With an eye on the future, we at Western are 
encouraging old and new customers alike to look 
carefully at their operational and maintenance 
records. We are, right now, hitting hard on the 
idea of replacement, for in many cases heat 
exchangers now in operation have already passed 
the point of economical and efficient service. We 
serve the petroleum, chemical processing, refining, 
and pipeline industries and will be glad to consult 
with YOU on YOUR heat exchanger needs 

Look to Western for all your requirements in 
Shell-and-Tube Exchangers, Atmospheric Sections, 
Floating Head Exchangers, and Reboilers. More 
detailed information on our facilities will be for- 
warded upon request. 








Gum is a bad heat conductor too. Cet rid 
of it by the proper chemical cleaning and 

















CONVENIENCE 


PROVIDED 
FOR YOUR } 


S\ HEAT EXCHANGERS 


crag doom tae Neg pa WESTERN ouseet COMPANY 
TRIDENT ENGINEERING COMPANY paige ne peer cen 
16 Beale St. San Francisco Sy csnagmee cecranme SALES OFFICES = DALLAS — HOUSTON 





JACKSON ENGINEERING COMPANY 
6144 Ferguson Dr. Los Angeles 
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Improve Plant Performance 


eosREDUCE INSULATING COSTS 


When you improve temperature control you can run your 
plant more efficiently. With PC Foamglas you can control 
temperatures more exactly, more economically. 


Here's why: Since it consists of still 
air sealed in minute glass cells, 
Foamglas is an excellent barrier to 
heat transfer. Glass has unusually 
high resistance to many elements 
that cause insulation to deteriorate. 
Consequently, long lasting, trouble 
free service, makes Foamglas the 
least expensive insulating material. 

PC Foamglas is available in 
standard flat blocks, curved seg- 
ments and beveled lags, to fit equip- 
ment sides, heads and domes, and 
in preformed sections for standard 
size pipe and fittings. 

We invite you to send in the cou- 
pon for a sample of PC F oamglas, 
and for free literature containing 
complete information. 





———— 


This typical equipment, used in o process where 
temperatures range from 0°F. to 200°F., is insu- 
lated with curved segments of PC Foamgias. Insula- 
tion Contractor: Combusti Equip t & Insulati 
Company, Cleveland, Ohio, 





, ing Corporation 
ee 
Pittsburgh 22, Pa. le of Foamglas and your 
i igation a sample o mg’ ome 
bad atliee Please send me without ‘C Foamglas for Industrial Insulation. 
lass insulation is cellular glass. The only = ork of FREE booklet on the use 
The best gloss Jas. This unique material is 
i is PC F 9 > + eight, incombustible, 
still cir, sealed in minute ew < eo te moisture, chemicals 
poy It has “~ 7 7 tion to deteriorate. 
and mo other eleme 








. . ! 
when you insulate with FOAM GLAS... the insulation lasts 
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Te hele you lengthen equipement life and save critical mateials......- 





Some important facts about 


GALVANIC CORROSION 
and how you can control it 


With strict conservation of basic defense materials again 
the order of the day, this brief discussion of bi-metallic 
corrosion may save you a few unnecessary headaches 


When two dissimilar metals are coup- 
led in a corrosive liquid — brine, for 
example — one metal is often attacked 
by corrosion at a faster rate than usual. 

The second metal may remain free 
from attack. Or it may be corroded 
at a slower rate than usual. 

This type of corrosion is known as 
“galvanic corrosion.” 


What to look for 


Before blaming galvanic action for 
corrosion in your equipment, you 
should first determine whether these 
three conditions exist: 


1. Are the metals different? 


2. Are they surrounded by an 
electrolyte? 


3. Are they in electrical contact 
through a metallic path? 


A “yes” answer to all three questions 
should send you to the “Galvanic 
Series” chart reproduced at the right. 
Here the metals are listed in the re- 
verse order of their “nobility” or re- 
sistance to galvanic corrosion. 

Galvanic corrosion usually results 
in a higher rate of corrosion of the 
“less noble” metal, and protection of 
the “more noble” metal. 


How to use the chart 


Notice how the metals are grouped. 
Any metal in one group can safely be 
used with any other metal in its own 
group. When you start mixing metals 
from different groups, however, you 
may run into serious galvanic corro- 
sion of the metal higher on the list. 
And the further apart the metals stand, 
the worse this corrosion may be. 
Another thing to consider in using 
different metals, too, is the electrical 


contact between them. When the metals 
are separated or insulated in some 
way, galvanic corrosion is checked. 

And a third factor to keep in mind 
is the relative areas of the two metals. 
If they are in contact with each other, 
make sure that the parts having the 
smaller area are more noble than those 
having the larger area. 


Application 


With these principles as a guide, you 
can tell which metals are apt to pro- 
duce strong galvanic corrosion. And 
you can tell which are relatively safe 
to use in contact with each other. For 
example, Mone! fastenings could be 
used on a steel tank holding a liquid 
without fear of galvanic corrosion. 
Why? Because the relative areas of 
the two metals are such that the area 
of the less noble metal, steel, is much 
greater than that of Monel. Since the 
magnitude of the galvanic action de- 
pends to a large extent on this area 
ratio, corrosion in the steel will not be 
accelerated to any appreciable extent. 


Two good suggestions 


1. Write for our free booklet, Corro- 
sion—Processes, Factors, Testing. It 
contains a thorough explanation of 
galvanic corrosion, with data on the 
characteristics of Monel, Nickel and 
Inconel. 


2. If you have a metal problem, take 
it up with INCo’s Corrosion Engineer- 
ing Service. Available data from their 
files for a particular combination of 
metals will be furnished wherever pos- 
sible. And Corrosion Engineering will 
be glad to help you apply general 
principles of galvanic corrosion con- 
trol to your specific problems. 


67 Wall Street, New York 5, N. Y. 





GALVANIC SERIES 
OF METALS AND ALLOYS 


Corroded End 
(anodic, or least noble) 
v 
Magnesium 
Magnesium alloys 
v 
Zine 
v 
Aluminum 2S 
v 
Cadmium 
v 
Aluminum 17ST 
v 
Steel or Iron 
Cast fron 
v 
Chromium-iron (active) 
v 
Ni-Resist 
v 
18-8 Stainless (active) 
18-8-3 Stainless (active) 
v 
Lead-tin solders 
lead 
Tin 
v 
Nickel (active) 
Inconel! (active) 

v 
Brasses 
Copper 
Bronzes 
Copper-nickel alloys 
Monel 


v 
Silver solder 
v 


Nickel (passive) 
Inconel (passive) 

v 
Chromium-iron (passive) 
18-8 Stainless (passive) 
18-8-3 Stainless passive) 
v 
Silver 
v 
Graphite 
Gold 
Platinum 


. 
Protected End 
(cathodic, or most noble) 











THE INTERNATIONAL NICKEL COMPANY, INC. 
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~ PRESSURE TIGHT © 
WITHOUT 
LUBRICATION 


NEW TEFLON-SEAL STUFFING BOX 


CUTS METER MAINTENANCE 


« 


ELIMINATES LEAKS f 


ELIMINATES SHAFT FREEZING 


STANDARD IN 
1800 PSI 
ORIFICE METERS 


GENERAL SALES OFFIC 
Alhombro Boltimore 
Boston * * Dalles Denver * Erie 

New York Odesso 
Hamilten, Ontorio 


Philodelphio 


Albany Atlanta 


Kansos City Los Angeles 
Pittsburgh San Froncisce . Tulse 
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Teflon-Seal Stuffing Boxes have been operating for 
more than two years without servicing in thousands of 
orifice meter i Hations! Applicati such os sour 
gas, wet gas, caustic solutions — almost every 
conceivable service — have failed to impair meter 
operation. Mai probl are drastically 


dé a Menineted? 
or 


The Teflon-Seal bearing is pressure-sealing around a 
Precision made, centeriess-ground Monel metal shaft, 
without grease and with minimum friction. All other 
stuffing box parts are corrosion resistant stainless 
steel. The Teflon-Seal Stuffing Box is suitable for 

bient meter temperatures to 150°F. and working 
Pressures to 1800 psi. Units ore adaptable to older 
types of orifice meters now in service. 














Here is another example of American Meter 
Company's policy of tant product imp nent 
te uphold a century-old tradition of ‘Sustained 
Accuracy ot Lower Cost.” 





See our display, booth 101-5, Sixth National 
Instrument Exhibit, Sam Houston Coli , Houston, 
Texas, September 10-14. 





PROPERTIES OF TEFLON 


Tefion (polytetrafivorcethylene) is o synthetic polymer I 

with the following properties: low coefficient of fric- l 

tien — zero woter absorption — high impact strength 

—tovghness—form stability—and exceptional | 

chemical inertness. It retains strength at temperatures | 

from—100°F. to 550°F. and does not stick or ‘‘weld"* 

to other moterials. It resists the ottock of oll known l 

solvents except molten aikali metals, with no change 

in weight or properties. 
! 
| 


AMERICAN 


METER CO APAN WY 








Except for replacement of a valve 
strip after many months of service, the 
Worthington Air Compressors at Stand- 
ard Oil Company in Baltimore have 
operated two, three and four years 
without any maintenance expense. 

Such performance proves the econ- 
omy and dependability of the Wor- 
thington Air Compressor. In addition 
to the exclusive Worthington Feather* 
Valve (simplest, lightest, tightest ever 
built), the DC2 model illustrated above 
also has Worthington’s own automatic 
variable capacity control—most accu- 
rate, flexible and simple control avail- 


if 


Only Pennies for maintenance! 


able. And Worthington’s high-efficiency 
intercooler needs less water, less power, 
less attention. 

To become familiar with the “why” 
of Worthington’s 50-year leadership in 
compressors, write for bulletins on Wor- 
thington compressors. And for a wide 
range of equipment for the petroleum 
industry, ranging from pumps and en- 
gines to refrigeration equipment—in- 
vestigate the more worth in Worthington. 
Worthington Pump and Machinery 
Corporation, Compressor Division, 


Buftalo, New York. 


*Reg. U. S. Pat. Off 
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Up...up...up where the weather is rough! 


Houdriflow Catalytic Cracking Unit, Sun Oil Company's Woodville 
Road Refinery, Toledo, Ohio. Contractor: Catalytic Construction 
Co., Philadelphia, Pa. “Century” Asbestos Corrugated Sheets 
erected by Elwin G. Smith & Company, Pittsburgh, Po., and 
Toledo, Ohio 


Men and equipment are permanently protécted 
by ‘Century’, Corrugated Asbestos-Cement Sheets 


High on the side of this catalytic cracking tower 
there are no wind breaks . . . no shade. . . nothing 
to block driving rain and the fury of storm. Yet 
inside the elevator tower it’s always dry . . . always 
protected ... always “a nice day.” “Century” 
Corrugated Asbestos-Cement Sheets make a com- 
pletely weather-tight enclosure—give permanent 
protection to men and equipment. 


And, despite the fact that the tower is exposed to 
the elements, maintenance will never be a problem. 
For in addition to resisting weather, “Century” 
Asbestos Corrugated can not burn, rot, or rust— 
rodents and termites can’t hurt it. It doesn’t even 


Nate made bsbestos eee 


Keasbey & Mattison 

has made it serve mankind since 1873 
as 

R 
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need protective painting to preserve it. Consider 
the maintenance costs these characteristics save! 


“Century” Asbestos Corrugated can be applied 
quickly, easily, inexpensively. The large-size sheets 
are exceptionally strong, but they can be cut and 
drilled with ordinary working tools—can be fast- 
ened in place with a minimum of labor. 


Whatever your building plans—new construction, 
expansion, or modernization—it will pay you to 
consider cost-saving “Century” Corrugated Asbes- 
tos-Cement Sheets for both siding and roofing. 
We'll be glad to send complete details on request. 


KEASBEY & MATTISON 


COMPANY - AMBLER + PENNSYLVANIA 











better measurement and cantrol of 


BRESSUIFIE 





Whether the critical pressure of your process is full vacuum, 


80,000 psi, or any range between . . . the complete diversity 
and engineering quality of Foxboro Instruments provide a 


means to measure or control it with highest accuracy and 
reliability. Add to this an unequaled experience in applying 
instruments to solve processing problems, and you have the 
reason for Industry’s preference for Foxboro Pressure 


Instrumentation. 


INDICATORS + RECORDERS - CONTROLLERS 
TRANSMISSION SYSTEMS - CONTROLLED VALVES 


® VALVES 
© PIPE FITTINGS 


Walworth 
“500 Brinell” Bronze Globe Valve 


Walworth Walworth 
Steel Gate Valve lron Body Gate Valve 


Walworth manufactures a complete line of valves and pipe fittings: 
all made to the highest standards of quality, both as to dimensional 
accuracy and metallurgical properties. In design, construction, and 
performance, Walworth products reflect more than a century of 
experience in the manufacture of quality valves and fittings. 
Your Walworth distributor will give you full information on the 
complete line of Walworth steel, iron, and bronze, and special alloy 
Iron Body seddle Gate Valve valves and pipe fittings; also Walworth Lubricated Plug Valves, and 
Walseal* valves, fittings and flanges. Ask for this information today. 
*Patented—Reg. U. S. Pat. Off. 


WALWORTH 


valves and fittings 
60 EAST 42nd STREET, NEW YORK 17, N. ¥. 


Walworth 
Cast Steel Flanged Fittings 


DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 
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Compare YOUR REFINERY 


MANIFOLDS WITH TRAFFIC CONTROLS 





MANIFOLDS —The traffic center of a 
refinery—are the arteries of flow that should be given first attention in 
a well-planned policy of valve replacements. By installing Nordstroms 
you avoid the possibility of mixing because a Nordscrom insures the 
most positive and complete shut-off. The more Nordstroms on a 
manifold, the faster the switching. Instead of taking an hour or more 
to turn a battery of conventional-type valves on or off, your operator 
can do it in a matter of minutes with Nordstroms. 


TRAFFIC CONTROL is undergoing revolutionary changes in all 
principal American cities to avoid congestion and accidents and to 
save motorist's time, % Cost-conscious refinery engineers are also 
adopting the sound plan of progressively replacing troublesome valves 
with Nordstroms co gain improved flow control. 


ADOPT THIS GOOD HABIT —replace 
worn-out valves with Nordstroms. Be sure 
your requisition specifies Nordstrom. This 
will give you a good opportunity to compare 
Nordstrom performance with other valves 


faster manipulation. The cost of replacing 
with Nordstroms is competitive with con- 
ventional valves. 


ADOPT THE PROGRESSIVE HABIT...REPLACE OLD VALVES WITH NORDSTROMS 











Beste en 
Modernize your Manifolds with 


Nerdibiow. Valwe- 


TRADE MARK - 


NOW AUTOMATICALLY LUBRICATED WITH 


PATENTS APPLIED FOR 


ROCKWELL MANUFACTURING COMPANY 400 North Lexington Avenue * Pittsburgh 8, Pennsylvania 
Columbus, Roaten, Soe Cry, los Angeles, 


Company, 7701 Empire Bidg., New York 1, N. Y. 














XdC Y RIGHT, FOR THE JOB... 


ROCKWOOD 
Ball VALVES 


| Wherever a rugged, longer lasting, quick opening and Saiieond tell Velie eae 
osing valve is needed, Rockwood Ball Valves will fill of bronze with screwed ends 
the bill perfectly. The full round flow, leak proof service, is available in 4” to 2” 
land no maintenance features of the Rockwood Boll pipe sizes. 300 p. s. 1. work- 
Waive assures around the clock performance. Rockwood a 
Il Valves are already giving outstanding service in oil 
Tefineries, food, paper, textile, chemical and rubber 
nts . . . and many more! The group of Rockwood 
foi Valves shown above controls the flow of water and 
rious chemicals in a large testing laboratory. 
Positive shut-off of every valve is important at all times. 
Seeing is believing — convince yourself by installing 
Rockwood Ball Valves in your plant, today. Send for 
folder V-4. 


Distributors in all principal cities. 


ROCKWOOD SPRINKLER CO. 
102 HARLOW ST., WORCESTER 5, MASS. 
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PALMER 


mercury actuated Dial Thermometers 


now in three types to suit any requirements 


Rigid Stem 
Dial Thermometer 
Rigid stem tapered bulb, inter- 


changeable with standard industrial 


thermometer separable socket. 








Wall Mounted 

Dial Thermometer 

Wall mounted dial thermometer 
with flexible connecting armor. 
Case adjustable to easy 
reading position. 








Flush Mounted 
Dial Thermometer 


Flush mounted style for panel 
mounting with flexible 
connecting armor. 


All three types have 
a full 442” dial Face 





for accuracy: Mercury actuated . . . Fully Compensated by Invor Stem can be placed at any 


Compensation. Guaranteed Accurate 1 scale division. : angle and case can be rotated 


for angularity: Con be adjusted to most readable position at { to any jreadable pasiin 


any angle desired. 


for readability: Bold Black Numbers... 11” of scale Reading : BGs gs 
Dial face can always be placed in easiest readable position. Y ; | Mle, 
for interchangeability: Always specify “PALMER” Separable ii <a & 


sockets as they are interchangeable for Dial or Industrial type es 


Thermometers. 


/ 


——s 


THERMOMETERS, INC. = 

Mfrs. of Industrial Laboratory, SEND FOR THIS BULLETIN 
Recording and Dial Thermometers For details on the New Palmer 
2515 NORWOOD AVE, CINCINNATI 12,0. | for Poimer sulleis 51-129." 
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DURAGAUGE SPECIFIED! 


Ashcroft Duragauges 
installed on spherical 
propane storage tanks 
at Carthage, Texas 


* - 


‘ 
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How to increase wear resistance in a 
pressure gauge was a stubborn prob- 
lem—until Ashcroft engineers solved 
it. Now only the Duragauge has a 
Nylon Movement, the movement that 
outwore all others in extensive labor- 
atory and field tests on the worst serv- 
ices to be found 


RYLON SLanmiNGsS 


Ashcroft engineers recognized the 
value of lightness and the other char- 
acteristics of nylon and anodized alu- 
minum and designed these materials 
into precision mating parts for the 
Duragauge. Result: low friction, high 
impact absorption, corrosion resist- 
ance and freedom from objectionable 
products of wear. Furthermore, the 


NYLON GEARINGS HYLON PINION GEAR 

















*Pat. Applied for 


A product of 


MAKERS OF ‘ASHCROFT’ GAUGES, ‘HANCOCK’ VALVES, 


INDUSTRIAL AND ‘MICROSEN’ ELECTRICAL INSTRUMENTS. BUILDERS OF 


MANNING, MAXWELL & MOORE, 
CONSOLIDATED’ SAFETY AND RELIEF VALVES, ‘AMERICAN’ 


nylon pinion gear and bearings retain 
their precise form and shape under 
high temperatures. Consequently, the 
Nylon Movement provides greatly 
improved indication sensitivity and 
accuracy and longer life. 


The Ashcroft Duragauge, with Ny- 
lon Movement, has proved its endur- 
ing dependability in new and old 
refineries, chemical plants and power 
stations. It is the unqualified standard 
for the most “killing” services. 


Your Ashcroft Distributor will 
gladly give you complete facts about 
the Duragauge and how it can solve 
your pressure indicating problem. 


INC. STRATFORD, CONNECTICUT 


SHAW-BOX” CRANES, 


BUDGIT’ AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES. 
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fluid catalytic cracking 


In building — as in operating — economy demands 
flexibility of many engineering functions. Flexibility —in 
both cracking and engineering—is a product of a com- 
prehensive ‘know-how’ .. . and ‘‘know-how’” is the 
product of experience. 

Foster Wheeler has designed and constructed Fluid 
Catalytic Cracking Units since 1941 and is now building 
9 fluid’ units in different parts of the world. This ex- 
perience, available to refiners anywhere in the world 
—is the basic component of Foster Wheeler's complete 
engineering and construction service. 





FOSTER WHEELER CORPORATION 


165 BROADWAY, NEW YORK 6, MEW YORK 








11,000 barrels per day 


More barrels of high octane product per ton of steel used is a factual 
statement which most adequately sums-up the many design improve- 
ments built into this new Fluid Catalytic Cracking Unit. 

The artist's drawing of the 11,000 bbliday Model IV unit now being 
built by Foster Wheeler for Imperial Oil Limited, at Edmonton, Canada, 
highlights the compactness of this truly new “fluid” design. Two more 
Model IV units are being designed and constructed by Foster Wheeler. 


For further information, address your inquiries to: 


W FOSTER WHEELER CORPORATION 


165 BROADWAY, NEW YORK 6, NEW YORK 





~“STEAM-EX’ Sacee 


Cuts in half time required to gas free storage 
tanks. “Steam-Ex’’ can exhaust about 300,000 


cubic feet of air per hour 


Readily portable. ‘Steam-Ex” is made in three 
easy to handle sections. It can be mounted on 
the manhole flange, assembled and put into 
operation faster than any other gas freeing 


system 


One moan can carry, assemble and operate 


Steam-Ex 





Operates with maximum efficiency on either 


steam or air 


Requires less steam or air to gas free any given 


tank. 





One size fits all manhole flanges from 18’ to 
24” 1.D., and from 24” to 30” O.D. inclusive 


Long life of trouble free performance. The 
“Steam-Ex” housing is constructed of heavy 
guage black iron, and the nozzle is of all bronze 
“Steam-Ex”’ has no moving parts . . . no mainte- 


_ nance problems. “Steam-Ex” is SAFE 


MW 














Pead ot #644 G, 8TH AND CARLTON STREETS : BERKELEY - CALIFORNIA 


NEW YORK cnica) / HOUSTON TULSA LOS ANGELES SEATTLE 
295 Mod » Ave 0409 S$ Wester BIG MAM Bidg 310 Thompson Bidg 4W Olympic Blvd 3000 Wester 


MONTREAL, QUE, 3460 > e est W VANCOUVER, BC, 55 ‘ ORT ONT DARLINGTON. ENG 
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FREE TRAP SELECTOR 


It's important to have the right 

trap in the right place. 

New 20-page selector tells quickly 
and easily which is the 

right Yarway trap for any application. 
Write for your free copy. 


8-hour job now takes 4 hours 


At a western mag duction plant thing besid g 

has just been reduced. The steam at the end of the 

1% mile long steam line wasn't so hot—and neither was the production record 
of the plant at that location. 








Then 26 old-type steam traps were replaced with Yarway Impulse Traps. 
Now there is only a 15° temperature drop from the boilers 

to the end of the line. Most important, the plant 1 miles from the boilers 
is now able to do work in 4 hours that previously took 8 hours. 


That's trap efficiency ! It's evidence of the fact that Yarways are 
designed to send the most premium B.T.U.'s at top 
temperatures into your p or product. They get equipment 
hotter, sooner. . . and keep it hot. 





Other Yarway features—small size, one moving part, 

easy installation, low maintenance, low cost, stainless steel 
construction. Nearly 750,000 Yarways have already 

been installed. For your Yarways, see a nearby industrial 
distributor . . . 216 stock and sell Yarways. 


YARNALL-WARING COMPANY, 128 Mermaid Ave., Philadelphia 18, Pa. 


the steam trap 


designed with more production in mind 
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FOR THE FIRST TIME 


Accurate 
Mechanical 
Recording and 
Controlling 

of Absolute 
Pressure 


IN RANGES AS LOW 
AS 0 TO 6 MM! 


Again, Bristol scores a first! 

Our new Low-Range Absolute 
Pressure Recording Gauge gives a 
direct reading of pressure above 
zero absolute, inherently corrected 
for barometric variations, with far 
greater accuracy than ever before 
possible— measuring ranges as low 
as 0 to 6 mm mercury absolute. 


Bristol Series 500 Gauge offered for 
Recording and Automatically 
Controlling Absolute Pressure 





EVACUATED SPRING 
/ SRONZE BELLOWS 


SINGLE BELLOWS—NO COMPENSATION NEEDED 


Instead of two pressure elements—one for measured pres- 
sure, one to compensate for barometric pressure—Bristol 
uses a single calibrated bellows element, evacuated to 
practically a perfect vacuum, enclosed in a cast bronze 
pressure-tight housing. The bellows motion is transmitted 
outside the housing through an entirely new device—a 
pressure-sealed lever arm that is frictionless, entirely free 
from lost motion and turning moments due to changes in 
differential pressure across it. 

Thus—with one measuring element, Bristol’s Absolute 
Pressure Gauge operates in ranges hitherto considered im- 
practical with metallic elements. 




















WHAT'S YOUR APPLICATION? 


This entirely new, highly-accurate, direct-reading mechan- 
ical pressure instrument gives valuable information for 
controlling pressure wherever the operation of equipment 
depends upon a high and constant vaccum. 








Bristol Low-Range Absolute Pressure Gauge is offered 
for recording, pneumatic or electric controlling, and pneu- 
matic or electric remote transmission. For Bulletin G620, 
write THE BRISTOL COMPANY, 111 Bristol Road, Waterbury 
91, Conn. (The Bristol Co. of Canada, Ltd., Toronto, 
Ont.; Bristol’s Instruments Co., Ltd., Lynch Lane, Wey- 
mouth, Dorset, England.) 
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BRISTOL 


Engineers Process Control 
for Better Products and Profits 








AUTOMATIC CONTROLLING, RECORDING 
AND TELEMETERING INSTRUMENTS 





TOPS 


: 
: 


in Staying Power 


N LOFTY DISTILLATION TOWERS as well as mighty cracking 
I units, it’s stainless steel on duty! For, here’s the metal with 
the might to contain explosive pressures without buckling... 
might to meet destructive fumes and chemical attack without 
corroding ... might to stand stubbornly against blistering heat. 


All add up to staying power—staying power that means long, 
trouble-free life in all types of refining equipment. 


What's more, Republic ENDURO Stainless Steel gives you the 
high strength-to-weight ratio that permits building with thin- 
ner, lighter sections at no sacrifice of safety or durability. It gives 
you smooth, pore-free surfaces that discourage coking and foul- 
ing... that are easy to keep clean and simple to wash down. 


Despite temporary restrictions on certain grades, the several 
analyses of ENDURO Stainless and Heat-Resisting Steels most 
commonly used for such applications still are available for re- 
finery expansion and modernization. Republic metallurgists will 
be glad to help you with specific recommendations. Just write: 


REPUBLIC STEEL CORPORATION 
Alloy Steel Division « Massillon, Ohio 
GENERAL OFFICES * CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, N.Y. 


Stainless steel liners and 
headers in this solvent recovery > —f% ; 
unit at the Sun Oil Company's . ee , eS ee “ : 
refinery, Marcus Hook, Pa., E ; eee | , ; 
bave been helping to produce ‘ ee i (me ‘ aS Viera oR 
bigh viscosity automobile and a . — oy ‘wt 7 . 1 rhe Vi vant \ em 
industrial oils simce their in- a j Sa Al a LESS. STEEL 
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, Ss y Te ibe) oS. > , a A iy > 7 . Ag ‘eh et 


rs ~2 
mn p> A We 


stallation in December, 1948. 
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You can 


Chapman 
List 960 


No pressure is transmitted to the stuffing box 
of a Chapman List 960 when the valve is in the 
open position... you can always repack it 
easily, fast, without stopping the flow through 
the valve. What’s more, it’s a tougher — more 
rugged — valve that reduces many other main- 
tenance problems. 


Take for instance, the wedge faces — they're 
hardened to 800 Brinell by the exclusive 
Malcomizing process to give peak wear resist- 
ance. Seat rings, too, have unusual wear-resisting 
and non-galling characteristics. And, in addition, 
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recent design changes have resulted in stem and 
wedge gate connections 50¥ strongerthan before. 


Write today for detailed technical information. 
The Chapman List 960 is available in sizes from 
Y%'' to 2”, either metal to metal or gasketed joint. 
Rising stem with yoke (as illustrated) or rising 
stem inside screw type. For pressure range 
2000 Ibs. at 100 deg. F., 380 Ibs. at 1000 deg. F. 
For higher pressures specify List 990. 


The Chapman Valve 
Manufacturing Company 
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Cooling? 

E 

PNT 
Conditioning? 


Process? 


The right ratio of surfaces— the right materials—the right velocities 
—the right proportion between coil area and depth . . . there are 
dozens of factors that affect the efficiency, maintenance and service 
life of heat-exchange coils. 

For best performance in your own application, the practical 
approach is to take full advantage of the unequalled engineering, 
research and design skill—the unequalled manufacturing and testing 
facilities— which Aerofin offers you. 

To get the right answer — ask the Aerofin man. 


B AEROFIN CoRPORATION 


410 South Geddes St. SYRACUSE I, N. Y. 


o 


AN FRA 
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One of these 

27 different tubing_analyses 
has solved practically 

every condition of... 


Low Carbon 
Low Carbon, 2 Mo 


Low Carbon, 1 Mo 


Yo Cr, V2 Mo 
1 Cr, Y% Mo 
1% Cr, Ya Mo 
2 Cr, Ye Mo 
2% Cr, 1 Mo 


22 Cr, V2 Mo, % Si 
3 Cr, Y2 Mo, 1% Si 


3 Cr, 1 Mo 

5 Cr, Y2 Mo 

5 Cr, Y2 Mo, 1% Si 

5 Cr, Y2 Mo, Ti 

6 Cr, 4 Mo 

7 Cr, VW Mo 

8 Cr, 1 Mo 

9 Cr, Va Mo 

9 Cr, 1 Mo 

12 Cr, Al 

17 Cr 
@ Here at Tubing Headquarters, we have long maintained a razor- 

sharp staff of specialists—men with many years of experience in 27 Cr 

solving refinery tubing problems. 18-8 
These specialists have had a tremendous file of data to help them. 

Some of it came from our own laboratories. But the most valuable 18-8 Ti 
data came from actual case histories . . . and constant observation 

of refineries throughout the country. 18-8 Cb 

To cope with numerous problems, we developed 27 different 18-8 M 
analyses that we frankly think have helped to solve almost any 3 ° 
refinery tubing problem. We’ve watched these tubes in service— 25-20 


and we’ve seen them do a good job. 

When you plan for future projects bring your tubing questions 
to National Tube Company. Most of the time, a problem that is 
new to you will be a simple matter of recorded history to us. All of 
this bed-rock experience is yours for the asking. We will be glad 


to help you. 


NATIONAL TUBE COMPANY, PITTSBURGH, PA. 
(TUBING SPECIALTIES DIVISION) 
COLUMBIA STEEL COMPANY, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 








NATIONAL SEAMLESS PIPE AND TUBES 
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ACCURATE rE Remote LIQUID LEVEL GAUGING 
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... WITH THE NEW “"VAREC" FIELD 
TELEPHONE LINK TRANSMITTER 


Now, with “Varec’s” unique new Field Tele- 
phone Link Transmitter, (when used in con- 
junction with its Electronic Gauger Receiver and 
Electronic Gauger Transmitter) distance factors 
are literally unlimited, as are the number of tanks 
possible to gauge from a single remote point 


At the turn of a dial switch, accurate, REMOTE 
liquid level gauging in oil refineries, chemical 
plants, pipe line pump stations and storage ter- 
minals is an important reality 


Utilization of existing telephone or power lines 
minimize installation and wiring costs, in addition 
to material savings realized in time, labor and 
accurate gauging with a “Varec” Electronic 
Gauger installation 


Now it is possible for only one 
within 4”) continuous 
a series of tanks 
special 
service the 


gauger or oper- 
ator té obtain accurate 
gauge readings from any one or 
simultaneously. The operator 

electroni« to maintain or 


needs no 
knowledge 


PROVED + AP py 


“Varec” 
design. 


unit as all parts are of standard plug-in 


A complete extra service kit is included to as- 
sure continuous, dependable operation. WESTON 
Meter equipped. Low voltage, low current trans- 
mission only 0.001 volts D.C. at explosion-proof 
tank transmitter. Designed to operate from 110- 
115 volt, 50-60 cycle A.C. or 220 A.C. power at 
receiver. 

There’s a “Varec” Electronic REMOTE Liquid 
Level Gauging unit to meet your requirements 
Where close control of blending operations is 
desired, automatic high and low valve, pump and 
alarm control is available. Write for our recom- 
mendations on your gauging problems today. 


FOR ALL TYPES OF TANKS — FOR SINGLE OF 
MULTIPLE INSTALLATIONS + 4 TYPES OF 
“VW AREC” EXPLOSION-PROOF TRANSMITTERS 
TO MEET WORKING PRESSURES UP TO 300 
PSIG + ELECTRONIC OR MECHANICAL HI-LO 
LEVEL ALARM SYSTEMS. 


THE VAPOR RECOVERY SYSTEMS COMPANY 
COMPTON, CALIFORNIA, U. S. A. 
Cable Address: VAREC COMPTON USA (All Codes) 


New York - Boston - Pittsburgh - Chicage - Detroit - St. Lovis - Houston 
Tulsa - Casper, Wyo. - Provo, Utah - Los Angeles - San Francisco — Seattle 
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PNEUMATIC CHART DRIVE 
FOR HAZARDOUS ATMOSPHERES 


on laylor’s TRANSET™* 


Recorder 


Another Taylor Hit! The air driven chart drive 
mechanism for the popular Transet RecorDEr 
makes all the advantages of the recorder avail- 
able to installations in hazardous atmospheres. 
No electrical connections. The air jet turbine is 
geared to a self-starting escapement. The pneu- 
matic chart drive is precision-built to give per- 
formance that equals or betters spring actuated 
clock mechanisms. 


Accurate, Trouble-free performance is assured be- 
cause the escapement mechanism is sealed in a 
rugged, air-tight, rust-proof housing mounted 
above the air jet out of the air stream. 

low Air Consumption! Only .08 scfm at 20 psi. Op- 
erates accurately even though air supply fluctu- 
ates within 15 and 35 psi. 

Minor timing adjustments can be made externally, 
and the whole unit may be removed from the 
chart assembly by removing just three screw$. 


*Trade- Mark 
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A 3-hour continuous record is visible on 
this thirty-day rectilinear strip chart. 
This Transer Recorder fits 434" x 5” 
panel space, with automatic-manual 
unit, remote set point adjustment, 
valve position indicator—all with un- 
matched accuracy and dependability. 


Self-sealing air connection shuts off air supply 
automatically when chart drive is removed. 


For Complete Details, send for Bulletin 98097-A. 


Taylor Instrument Companies, Rochester, N.Y., 
and Toronto, Canada. 


Instruments for indicating, recording 
and controlling temperature, pressure, 
humidity, flow and liquid level. 
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Here’s one CERTAIN way you 
can increase the capacity of your 


air-cooled condensers 


ONE PIECE 


Justall 
WOLVERINE TRUFIN* 


You can multiply the capacity of your air-cooled con- 
densers at least twice—sometimes even more—than that 
of plain tube units of the same size. And, for increased 
efficiency, the use of Wolverine Trufin greatly increases 
' the condensing surface area in the same amount of space! 


Operational troubles are minimized, too, because the fins 
of Trufin are extruded from the tube itself. With the fins 
integral to the tube, they easily stand vibrations and 
extreme temperature changes. 


Yes, Trufin is the answer to meny condensing tube prob- 
lems where you need the utmost in efficient performance. 
WOLVERINE TUBE DIVISION, Calumet & Hecla Consoli- 
dated Copper Company, Incorporated, Manufacturers of 
Seamless, Non-Ferrous Tubing, 1431 CENTRAL AVENUE, 
DETROIT 9, MICHIGAN. 


*Reg. U. S. Pat. OF. 


Wolverine Trufin and the Wolverine Spun End Process 
available in Canada through the Unifin Tube Co., 
London, Ont. 


Wolverine Condenser Tubes stocked by Butler Industries, Inc., 355 South Fourth 
Street, Beaumont, Texas. Tel: Beaumont 5-235! 


PLANTS IN DETROIT, MICHIGAN AND DECATUR, ALABAMA 
Sales Offices in Principal Cities 
Export Department, 13 E. 40th St., New York 16, N. Y 
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@ EXCERPTS FROM THE R-S BOOK OF EXPERIENCE @ 


<BS GG-valvSweito> | Ss 


Ne. 782—Heavy Duty 

a Teitentansabe 
angle seated vane and enclosed 
gear reduction drive. Gland can 
be removed and stuffing box 
repacked without removing prime 


valve stem enclosed in steel pipe 
support. Thrust bearing absorbs 


Simplicity | L= 


Correctly engineered mechanically and metal- 


Heavy Duty Valve with gear reduc- 
: tion drive and handwheel for 
: handling water at 40 psig. Vertical 


lurgically, all body assemblies of R-S Valves equal 


or exceed A. S. A. standards in every detail. These 

. Ne. 730—R-S Heavy 
valves are designed and constructed for rugged Duty Floor Stand for 
service and provided with such safety factors that = ee ee oom 
they will exceed service expectations as well as re- : cabmesateniaden 





duce pumping and blower costs. 

Consider also the few working parts, greater con- 
trol rangeability, the self-cleaning feature and 
the fact that R-S Valves are readily adapted to 


automatic operation. Know the rugged simplicity 





of R-S Valves, and get the most from your valve 





investment. 
District offices are listed in telephone direc- 
tories as, “R-S Products Corp’n Valves”. 


R-S PRODUCTS CORPORATION 
4600 Germantown Avenue, Philadelphia 44, Pa. 


An S. Morgan Smith Company Subsidiary 





\ 
he 
SNORE OMIT STO 
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Mobilization Message 


... from a heat exchanger 


Has fugitive efficiency left you holding a bag full of ““maybe’s’’? 


This clad steel equipment says you can do better. It says 
that hide-and-seek efficiency can be caught, the “‘gamble” 
engineered out of your plant . . . by the creative techniques 
of a capable equipment builder 


For builders like this look beyond your specifications to the 
actual needs of your project. Resourceful design and fabrica- 
tion are your assurance of peak performance . . . economically 
achieved. 


And Lukenomics sews it up tight . . . adding to fabricators’ 
talents the extra skill of the engineer and designer, as well as 
Lukens’ knowledge of materials, their production and use. 


We know quite a few builders like this. Write today, stating 
your problem, for some of their names. Manager, Marketing 
Service, Lukens Steel Company, 404 Lukens Building, 
Coatesville, Pa. 


Promote steel production generally—speed sale of your scrap. 








Fabricoted by an 
equipment builder using 
the Lukenomics principle 


Equipment used in refining naphtha 
from sour crudes was put out of ac- 
tion every 6 weeks. Corrosion was 
the enemy . . . and to lick it, a smart 
equipment builder designed and 
fabricated modern coolers and heat 
exchangers with shells and tube 
sheets of Lukens Monel-Clad Steel. 
RESULTS: Trouble-free, more 
profitable operation . . . despite high 
pressure attack by phenol, hydrogen 
sulfide, and sulfurous acids. And by 
using clad steel, the equipment 
builder cut costs, effected important 
savings in a critical metal. This is 
Lukenomics at work. 








OVER 140 YEARS’ EXPERIENCE AS THE WORLD'S LEADING PRODUCER OF SPECIALTY STEEL PRODUCTS 
CLAD STEELS HEADS STEEL PLATE SHAPES 


OF 
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STEEL PLATE 


LUKENS 











LUKENS STEEL COMPANY 








With ten HOUDRIFLOW catalytic cracking 
units now operating—some for more than a year 
—the advantages of the process have been con- 
clusively demonstrated. 


Vv Lowest investment ee Nis Sak, 
v¥ Minimum operating cost aN iy 
V Highest product yields 
v Low catalyst consumption RY 
Vv Proven operation on all types catalysts HO UD 
v¥ Maximum operating flexibility CATA LY TIC 
Vv Lowest maintenance requirements 
v Efficient technical service 
v Matchless experience from 80 Houdry 
licensed units since 1936 





Consult us when considering Catalytic cracking 
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PRESSED STEEL 
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BIG ALLOY TUBING 


G 
G 


Specialis t4 in 


IN ANY ALLOY to Meet Your Specific Heat or Corrosion Problem 


As suppliers of welded alloy refining equipment for 
almost 25 years, Pressed Steel Co. offers you a 
wealth of experience in fabricating welded alloy 


butt-welded to make any required length. Chemical 
and physical perfection of PSC tubing is assured by 
hydrostatic, tolerance, surface and straightness tests. 


Thermocouple protection tubes from stock or to your 
Write as to your needs. 


tubing. Furnishing any diameter up to 60’, w 
specialize in the larger diameters. We fabricate from 
the complete list of available alloys. This is an 
advantage that enables PSC tubing to better meet 
particular heat, corrosion or oxidation conditions which, 


order. 


in turn, is resulting in better life/cost ratios. PSC 
welded alloy tubing is furnished in any wall thickness 
from 1/16" to 3/8"; temperatures up to 2200° F. It 
can be readily bent, coiled, swaged and formed; and 


Tube Assemblies Fabricated to 
Your Blue Prints, in Any Metal 


As one of the largest suppliers of welded 
alloy tubing to the process industries, we are 
called upon to custom-fabricate tube assemblies 
for every imaginable purpose. Pictured at the 


right are some typical examples. We offer you [ 


a wealth of experienced engineering assistance and 


production know-how. Send your blue prints 


THE PRESSED STEEL COmMPanrs 


of WILKES-BARRE PENNS LVANIA 


Industrial Equipment of Heat and Corrosion Resistant WEIGHT-SAVING Sheet Alloys 
vw vw vv OFFICES IN PRINCIPAL CITIES *&¥ *& ¥& 
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~ > Green 
REFRACTORY 
PRODUCTS 


sax” 


sc Castable Refractories 
SKe7 and KS-4 


Reduce Rebound Loss 
in Gun Application 
by As Much As 59% 


DISTRIBUTORS IN THE PRINCIPAL Tess B O F TH 
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THROUGHOUT THE WORLD 


in the 


eCHEMICAL 


e AND ALLIED 


INDUSTRIES 


Throughout the world, in the petroleum, 
chemical and allied industries, Petro- 
Chem Iso-Flow Furnaces are perform- 
ing in excess of their capacity and to the 
complete satisfaction of their operators. 


PETR( a )CHEM 


ISO-FLOW FURNACES 


UNL! M T EO i N ae ae ee Ge. T Y oUt 


PETRO-CHEM DEVELOPMENT CO.. INC..120 EAST 41ST STREET. NEW YORK 17. NY 


REPRE E 


Jpply ! ‘ 
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I'd Like 
to Know... 


You may have heard that 
a suit has been filed 
by the Antitrust Division 
in Washington to break 
up Standard of California 
as well as six other 
big oil companies which 
are in business 
on the West Coast. 
Already hundreds of 
people have written us 
protesting this action. 
Many have asked 
pertinent questions. 
We believe we should 
answer these questions 
for everyone. 

And we take this way 
of doing so. 

If you have a question, 
we urge you to write us 
at this address: 


“I’p Like To Know” 
225 Bush Street 
San Francisco 20 
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“What competition 
is there among major 
oil companies?” 


Harry F. Wood, attorney of Olympia, Washington, 
writes: “What type of competition does actually exist 
among the major oil companies? Price? Service? Research? 
If it’s research, we should find one company’s brand of oil, 
for example, gives better engine protection.” 


The answer to this question is much the same for 
the oil industry as for most others. Competition is in- 
tense in all operations. In oil, operations may be grouped 
under four broad headings... 


Competition starts in production, get- 
ting crude out of the ground. Oil companies 
(both large and small) first explore, then bid 
for rights to land where oil may exist. Com- 
petition in efficiency then begins. Ways must 
be found to make wells produce at costs low 
enough to meet market prices. 


Competition in research exists indeed. 
That's why two gallons of today’s gasoline, 
for example, do the work that took three a 
generation ago. A company must keep pace 
or lose out. As for differences between brands 
of oil: atomic energy is now being used to 
measure engine wear as it occurs. It reveals 
our new motor oil reduces wear as much as 
one-half, as compared with conventional oils. 


Competition continues in refining. Again 
each company must make the operation pay. 
A plant must produce products as good as or 
better than those of other refiners, at prices 
as low as theirs or lower. No company can 
keep customers with products either not good 
enough or too expensive. 


And competition shows up clearly where 
our products are sold. This does, in part, 
take the form of service. (Wherever you find 
Chevron gasolines, you find a man making 
good on our promise, “We take better care 
of your car.”’) But it’s also competition in 
price. To get and hold business, every seller 
must maintain quality in products and serv- 
ice, and hold his prices down to meet others. 


STANDARD OIL COMPANY OF CALIFORNIA 
¢ plans ahead to serve you better 
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PACKAGED UNIT 


This complete packaged Fisher Teflon V-Ring Con- 
version Kit converts a standard Fisher stuffing 
box unit to Fisher Teflon V-Ring Packing. It offers 
prompt service, guarantees a true fit and insures 


damage-free delivery. Fisher Teflon V- 


When ordering, be sure to furnish the valve Ring Packing is fur- 
nished as standard 


serial number found stamped on the patent plate 
attached to yoke or body. 
* Teflon is the trade name of E. 1. DuPont de Nemours & Co. 


FISHER GOVERNOR COMPANY 
Marshalltown, lowa 


WORLD LEADER IN THE MANUFACTURE OF PRESSURE REGULATORS 
AND IN RESEARCH FOR BETTER PRESSURE CONTROL 
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on new Fisher Dia- 








? Gives You Greater Fabric Uniformity 


The greater uniformity 

of Mt. Vernon Extra means 

more efficient filtering — greater 

clarification of filtrates, more com- 
plete recovery of solids. 


AT YOUR SERVICE 


Mt. Vernon-Woodberry’s staff of textile engi- 
neers is available on request to help you with 
your probl in develop t or application of 
industrial fabrics. 


Ut. Vernon - Woodberry 
TURNER HALSEY 


ddattg Th) Gees 





WORTH T NEW Y 


Branch Offices: Chicago « Atlanta + Baltimore 
Boston + Los Angeles + Akron 
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for smoother flow 
easier operation etnies 





flange facing. Sizes: 2 te 30- 


longer service life meena 


.»» CRANE CLASS 600 
OIL AND GAS PIPE-LINE VALVES 


You get many advantages with these conduit-type, 
double-seating Crane Pipe-Line Gates. For example, 
smooth, full flow with minimum restriction . . . no tur- 
bulence. Circular disc ports—in perfect alignment with 
seat openings—eliminate pockets. This Crane design 
feature helps assure tight closure. 
Grease packed body and bonnet assure easier valve 
operation ...less maintenance. All working parts are 
lubricated to reduce friction and wear. 
And since Crane double-seating de- 


sign seals off seating faces from line COMPLETE GREASE SEALING 


flow, seat erosion is eliminated. 

For further information, see your Movable egring-tesded plates prevent gresee — 
Crane Representative or write for anaaaiP apiten Ada eden ettvenee 
Circular AD-1864. No obligation. grease. 

In addition, pilates wipe 
foreign matter and excess 
grease from disc faces and 
assist in guiding the disc. 
Readily accessible fitting 
in bonnet permits easy 
addition of grease when 
needed. 





Crane cast steei pipe-line gate valves on scraper trap in crude oil lines. 


General Offices: 

836 S. Michigan Ave., Chicago 5, Ill. 

Branches and Wholesalers Serving 
a7 All Industrial Areas 


VALVES * FITTINGS * PIPE * PLUMBING * HEATING 
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Available in Cylinders or Half-rounds 


UNIBESTOS* 


... single-layer application saves money 


When you can insulate a pipe efficiently with only one layer of covering, 
you save money. The range of thicknesses in which Unibestos Pipe Insula- 
tions are made permits the economies of single-layer application. Also a 
distinct saving in warehousing is made possible because fewer sizes of insu- 
lation are required in stock for maintenance work. But range of insulation 
thicknesses for single-layer application is only one of the many features of 
these 2 great pipe insulations—UNIBESTOS No. 750 and No. 1200. Write 
today for catalog giving complete information.* 


ff 


UNION ASBESTOS & RUBBER COMPANY 











DEPT. 1823 . 332 SOUTH MICHIGAN AVENUE ° CHICAGO 4, ILLINOIS 
*New 8-page catalog (No. 76-109) “UNARCO Insulations . Asbestos Packings . Gaskets . Textiles” 
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.. handling bulk materials 
of every description 
at phenomenal savings 


. + « Aluminum Company of America, 
weil known for sound management, 
uses the Dempster-Dumpster System 


Aluminum Company of America is among the hundreds of cost minded 
manufacturers, both large and small, using the Dempster-Dumpster 
System of bulk materials handling . . . the system recognized across 
the nation for its efficiency and ability to reduce costs. 
In the Dempster-Dumpster System one truck-mounted Dempster-Dump- 
ster eliminates up to 10 conventional trucks because one Dempster- 
Dumpster services a great number of Dempster-Dumpster containers. 
These detachable containers, ranging in size up to 12 cu. yds., carry 
pay-loads equal to and greater than conventional truck bodies. They 
are built in a wide apes of designs best suited to handle any type of 
materials, be they bulky, light or heavy . . . solids or liquids . . . trash or 
rubbish. Containers are spotted at necessary materials accumulation 
Photos show the three simple stages of servic points inside and outside buildings. The Dempster-Dumpster services 
eR yoo: —_ heme ap poy one pre-loaded container after another. 
the eah, Gitte ap euch cndteines ond heat In addition to saving thousands of dollars annually in tires, gas, oil, and 
it to point of disposition where it may be truck maintenance, the Dempster-Dumpster System eliminates standing 
dumped or cet down latest. idle time by truck and crews . . . eliminates handling and re-handling 
of materials . . . and increases efficiency and cleanliness. It will pay 
you to investigate the Dempster-Dumpster System now! A product of 
Dempster Brothers, Inc. 


ter Services All Containers. . . All Designs. . . All Sizes 





Pp 


_ - =a — 


~ 


DEMPSTER BROTHERS, 571 Dempster Bidg., Knoxville 17, Tennessee 
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85% Magnesia Block directly on 
surface of the metal breeching. 


WE HAVE 
BEEN ASKED: 





“Is it necessary to have an 

air space between a metal 
breeching and the 85% 
Magnesia Block covering it?” 





A letter we received a short time ago posed this 
question—“A metal breeching recently put up in 
our power plant carries gases at temperatures be- 
tween 500° F. and 550° F. from our boiler to the 
economizer. We are going to cover the breeching 
with 3” 85% Magnesia Block. Would you advise 
leaving an air space between the insulation and 
the breeching to prevent heat from scaling or dis- 
integrating the metal?” 

Our answer pointed out that recent studies 
have proved that an air space makes little differ- 
ence in the temperature of the metal. The design 
of the breeching is the thing that determines 
whether or not an air space is recommended. If 
breechings are free of exterior stiffeners, expan- 
sion joints, and other raised parts, the Magnesia 


rods welded over the stiffeners. 


block can be applied directly to the metal, wired 
in place, and finished with insulating cement. 
However, this condition usually exists only on 
very short runs or moderate temperature ducts. 

If the breeching has expansion joints or stif- 
feners, V-ribbed metal lath or pencil rods should 
be welded across the raised parts to provide a flat 
surface for the insulation. 

This method spreads expansion and contrac- 
tion evenly along the entire length of the breech- 
ing and guards against the appearance of un- 
sightly cracks in the plaster finish. 

When you have a problem involving insulating 
materials and insulation methods, call on Arm- 
strong for advice. Over the years, our nation- 
wide contracting organization has discovered the 
right answers to just about any insulation prob- 
lem. Remember, too, that this nation-wide or- 
ganization offers you a complete insula- 
tion service, including good materials and @ 


trained construction men to apply them. 


SEND US YOUR QUESTIONS: If you have any questions on the 
use or application of either high- or low-temperature insu- 
lation, please do not hesitate to write us. We'll do our best 
to give you a practical answer. Just address a letter or 
post card to Armstrong Cork Company, Heat Insula- 
tion Dept., 7507 Maple Avenue, Lancaster, Pennsylvania. 








ARMSTRONG’S INDUSTRIAL INSULATIONS 
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OTHER 
REASONS FOR USING 
F.ALTROL CATALYSTS 


HIGHER OCTANE BARRELS 

HIGH BUTYLENE YIELD 

Low cosr 

SULPHUR RESISTANT CATALYSTS 
FASTER REGENERATION RATE 
VARIED PLANT FACILITIES 
TECHNICAL SERVICE 
UNIFORMITY 

LOWERED EXCESS BUTANE 


FILTROL* SR FLUID CRACKING 
CATALYST SHOWS MINIMUM 
FORMATION OF 0 TO 20 MICRONS 
FRACTION IN USE: STACK LOSSES 
ARE LOWER AND CATALYST 
MAKEUP IS MORE EFFECTIVE. 
THE END RESULT IS IMPROVED 
CATALYST SELECTIVITY WITH 
ITS ATTENDANT ADVANTAGES. 


FILTROL CORPORATION 


OFFICES: 727 WEST SEVENTH ST., LOS ANGELES 17, CALIFORNIA 
PLANTS: VERNON, CALIF.; SALT LAKE CITY, UTAH; JACKSON, MISS. 


CATALYSTS ano ADSORBENTS 
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They all use 
Girdler GIRBOTOL Plants 


to remove acid gases 


OU CAN COUNT on Girdler's wide 

experience in building GIRBOTOL 
plants to keep right on growing. For the 
GIRBOTOL process is the most economical 
method known for removing acid gases, 
such as hydrogen sulphide and carbon 
dioxide from gas mixtures. More and 
more companies are proving that to 
their own satisfaction with operating 
data from their GIRBOTOL plants. 

The GIRBOTOL Process is the accepted 
process for purifying gaseous refinery 
hydrocarbons. And more than a score 
of GIRBOTOL plants are being used to 
remove hydrogen sulphide from liquid 


hydrocarbons such as butane, propane, 
poly-feed stocks, straight-run naphthas 
and gasoline. 

You'll find the GIRBOTOL Process not 
only the lowest cost method of hydro- 
carbon purification, but it may also 
be a source of valuable by-product 
hydrogen sulphide, used to produce 
elemental sulphur. 

You can obtain technical help from 
Girdler on problems involving the 
manufacture, purification, separation, 
or utilization of industrial gases. Call 
or write now. The Girdler Corporation, 
Gas Processes Div., Louisville 1, Ky. 


~ CIROLER pecrboay te 
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Refinery... Illinois 











Marley Double-Flow 


COOLING TOWERS do their job ceaselessly . . . effortlessly. 
Designed for long-service life, Double-Flow dependability is further assured by 
the patented design that makes possible “at-a-glance” inspection, on-the-spot maintenance—all without 


service shutdowns or lag in plant production. 





The famous Marley open distribution system keeps the operator informed at all times on water 
conditions, and may be cleaned in minutes, during operation. By merely opening a door, the operator can 


walk through the entire tower, inspecting all essential parts as the Double-Flow continues to do its duty. 


Marley fans, Geareducers, drive shafts—all designed for cooling tower service exclusively— 
are keyed to this same service simplicity. Mechanical equipment . . . distribution . . . filling . . . 


basin . . . from top to bottom and side to side, Double-Flow towers and only Double-Flow 





towers are an open book to the tower operator—a book that tells a story of 


ceaseless, effortless operation. 


The Marley Company, Inc. 


KANSAS CITY 15, KANSAS 
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DRY air blankets 
oil in storage 


A Lectrodryer feeds DRY air into the 
manifold that distributes it to all the 
tanks. Automatic control maintains pres- 
sure on the manifold so that, as oil is 
drawn from the tanks, this air rushes in 
to take its place. 

Thus Cities Service prevent contami- 
nation of their lubricating oils with 
moisture—a practice that’s carried on at 
the refinery, aboard the ships transport- 
ing the oil, and here at Cicero, Illinois. 
Lectrodryers do that DRYing at all 
these points. 

Whatever your moisture problem—in 
air, gases or organic liquids—there’s prob- 
ably a standard Lectrodryer able to solve 
it. Our engineers will advise you on 
DRYing methods and equipment, saving 
you time and money. Their experience 
covers every industry. 

For this DR Ying help, write Pittsburgh 
Lectrodryer Corporation, 307 32nd Street, 
Pittsburgh 30, Pennsylvania. 


That manifold distributes DRY 
air to all the tanks in this Cities 
Service farm. The Lectrodryer 
sLat does this DR Ying automat- 
ically is located in a emall build- 
ing right in the center of the tanks. 


in Engiand:*Birtec, Limited, Tyburn Read, Erdington, Sirmingham. 

in Australia: Birtec, Limited,,51 Parramatta Read, Glebe, Sydney. 

ia France: Stein et Rowbaix, 24 Rue Erlanger, Paris XVI. 

im Beigiom: S. A Beige Stein et Roubaix, 320 Rue du Moulin, Bressoux-Liege. 


LECTRODRYERS DRY 


worn — LECTRODRYER 


REGISTERED TRADEMARK U.S. PAT. OFF 
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@ It is easy to understand why it took more than a rigger’s version of “Geronimo” 
to set this giant propane tank “paratrooper” —and five more like it—snug aboard 
the S.S. Paolina . . . its,70'10” length would cover a strip on a big-league diamond 
from pitcher’s slab to the end of the catcher’s box, 10 feet behind the plate. 


Its 103” I.D. would allow a pitcher's full stretch . . . a batter's full swing. 


Big-league delivery is an old Sun Ship custom. For more than 30 years its great 
plant has been making equipment for petroleum refineries—small tanks, frac- 
tionating towers, stills, pressure vessels, cracking cases, reactors, kilns, con- 
densers, and machinery for all types of oil cracking and treating systems... 
And Sun Ship riggers have seen to it that they arrive... anywhere in the world 


. . . by ship, rail or truck ...as ready for service as a paratrooper. 


SHIPBUILDING & DRY DOCK COMPANY 


Ler 





ON THE DELAWARE - CHESTER, PA. 
25 BROADWAY + NEW YORK CITY 
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Gate, Check, Globe and Y Valves, in 
Bronze, Iron, Steel and Corrosion- 


Fig. 1793. Large 125-pound Iron Body, Bronze 
Mounted Gate Valve for low pressure steam, oil, 
water and gas services. Sizes 2” to 30”, incl. 


» P.O. Box 106, Station B, Cincinnati 22, Ohio 
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PETROLITE CORPORATION 
Petreco Division 


3202 S$. WAYSIDE DRIVE, HOUSTON 3, TEXAS 
1390 E. BURNETT ST., LONG BEACH 6, CALIF. 


PETRE<O 


SPECIALIZED 


PR 50-2 


July, 
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PETROLEUM PROCESSES / DESALTING 


| DEHYDRATING 





Why TWIN STRAINERS 
have exogeional HX 


Other features 
of Twin Strainers... 





NON-STOP SERVICE 

Sliding gate valve diverts flow from one 
chamber to the other when cleaning is 
necessory. No interruption of service. 


This shows the rubber 
ring inserted in a slot in 
the disc. Operating as 

a gate valve, the disc 
cleans its own seat 
before finally closing. 


*THE REPLACEABLE DISC RING 


This is a Neoprene ring embedded in the face of the disc. 
It insures tightness and if after long use wear occurs, it can 

be inexpensively renewed. For this purpose the disc can be 
ao oe a A removed through the top of the strainer in a few minutes 
flow minimize pressure loss. without removing the strainer from the line. 


OR 
7, =a 


Where liquids are exceptionally corrosive, a valve seat or 
““wear plate” can be supplied which can be replaced with a 
ante Sener —— — od new wear plate when wear or pitting occurs. Not required 
egeint expense to laud punden under usual conditions, but just one more factor in adapt- 
Coeuy. ing Twin Strainers to any service. 








Many thousands of Twin Strainers in power 
plants, process plants, ships, and all indus- 
tries needing non-stop clearing of liquids. 
have long demonstrated their sound 
qualities. Now redesigned for 

even better performance and lower 
operating cost. You will want the 

details — Bulletin A-13 on request. 








ae, ELLIOTT COMPANY 


+7 1 
4 ‘4 Ais 
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Courtesy of Baumgold Brothers —world’s largest diamond cutters, 


ORTH-WHILE antiknock service, 


like a valuable diamond, has many 


Why is complete facets ...each of which must be perfectly 
formed in itself and properly related to 


antiknock service the others. 


It is Ethyl’s twenty-seven years of 


very much 


experience concentrated in the anti- 
like a diamond? knock field which has made possible 


the painstaking development of each 


individual facet. 





Why is complete antiknock service very much 
like a diamond? Continued from preceding page. 


Ethyl service follows every drop of 


“Ethyl” antiknock fluid all the way 
from its manufacture to its ultimate 


consumption in an engine. 


“Ethyl” antiknock compound is mixed 
with gasoline—so we assist refiners in 
blending operations, offer a wide vari- 
ety of technical aids and, through na- 
tional advertising, help them sell leaded 
gasoline. Since this gasoline is used in 


engines, a continuous fuel-engine re- 


search program is constantly in progress. 
Finally, because these engines are used 
in many types of vehicles—cars, trucks, 
buses, tractors, airplanes—special Ethyl 
activities have been developed in each 


specialized field. 


Each of these services is a facet on the 
Ethyl service diamond—important in- 
dividually, but whose true worth can be 
measured only in terms of the entire 


program. 


ETHYL CORPORATION 


NEW YORK 17, NEW YORK 


Experience 








is the most important ingredient in “Ethyl” antiknock fluid 


@ RESEARCH @ FARM SERVICE @ SAFETY SERVICE 


@ SALES HELPS @ ROAD TESTING @ GASOLINE TESTING 





The stud shown above is the Bethlehem 
Continuous-Thread Tap-End Stud. Put it to 
work where excessive strain and vibration 
are encountered, and it will save you 
money. 

The Bethlehem Continuous-Thread Tap- 
End Stud is economical, even when used 
in the most difficult bolting jobs, because 
of the way it resists fatigue-failure. As the 
stud has no point of thread runout, the 
stress concentrations usually encountered 
are distributed over its entire working 
length, rather than being permitted to 
bunch up at any one point. 

This stud also has two types of threads, 
making it ideal for installations requiring 
but one nut. The chamfered tap-end of the 
stud is threaded to Class 5 fit. and its 
rounded nut-end is threaded to either Class 
2. 3. or 7 fit. Yet so expertly are the threads 
blended that we challenge you to detect 


the point where the change occurs. 

The Bethlehem Continuous-Thread Tap- 
End Stud is made from carbon or alloy 
steel, and can be furnished heat-treated. 
It comes in diameters from “% in. to 1% in., 
and in virtually any length. 

Put the Bethlehem Continuous-Thread 
Tap-End Stud to work, and you'll soon 
«agree that it exceeds your highest expecta- 
tions. If you'd like to have our representa- 
tive call to discuss the stud in detail, please 
write to us at Bethlehem, Pa. 





BETHLEHEM STEEL COMPANY, BETHLEHEM. PA. 


On the Pacific Coast Bethlehem products are sold by Bethiehem Pacific Coast 
Steel Corporation. Export Distributor: Bethlehem Steel Export Corporation 
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Lohtoain Mixers 


Weare straining every facility to meet the tremendous demand for Lightnin 
Mixers, greater than ever before in our history. 

To insure that your fluid agitation will be just as efficient tomorrow, 
or ten years from now, as it is today, we are building every Lightnin Mixer 
to the same strict specifications as always. 

Unfortunately, this means we must ask you to wait longer than usual 
for delivery. Our Materials Pianning Department is actively engaged in 
anticipating your requirements so as to insure that there will be the least 
possible delay after your order is received. Check with us for latest delivery 
information. 

The Lightnin Sales Engineer who services you will be glad to give 
you further information, and can suggest many ways to keep your present 
agitation equipment in service until the day your new Lightnin arrives. 
You will be glad you kept in touch with him. 





BUILT TO MINIMIZE 
MIXER OBSOLESCENCE 


Lightnin Model TEC heavy duty 
turbine agitator is designed to meet 
changing process requirements. It is 
quickly convertible from closed 
tank to open tank service. Shaft may 
be extended upward for bottom 
entering use. Sixteen standard 
AGMA speeds are quickly available 
from the same heavy duty drive, all 
with standard 1750 RPM motor. 





LIGHTNIN SIDE ENTERING MIXERS 
are favored by petroleum refiners and 
other large-tank users. They are easily re- 
packed from outside the tank, without 
draining the tank. 


LIGHTNIN TOP ENTERING AGITATOR 
(Model TEC) in 2 HP size, installed ia 
pilot plant for Streptomycin production. 
Development work benefits from Lightnia 
versatility. 


) LIGHTNIN PORTABLE MIXERS are 
used universally in process industries. 
Many Lightnins have been in continuous 
service 20 years and more. 


MAKERS OF 


“Loohtai Mixers 


} MIXING EQUIPMENT Co., Inc. | 


(MIXCO) H 

164 Mt. Read Blvd., Rochester 11, N. Y. | 
in Canada: William & J. G. Greey, ltd., Torente 

Please send me the literature checked: 

(_] 8-76 Side Entering Mixers [[] DH-50 Laboratory Mixers 

(] 8-78 Top Entering Mixers [[] 8-52 Condensed Catalog 
(Propeller Type) showing complete fine 

[_] 8-89 Top Entering Mixers [() 8-75 Portable Mixers (Elec- 
(Turbine and Paddle Type) tric and Air Driven) 

Nome 

Title 

Company 

Address___ 

State 


——————————————— 
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miLLIAM L. BOLLES, well known chem- 
W ical and process engineer, who has been 

a regular contributor to these columns 
for some years past, on July 1 became editorial 
director of PETROLEUM 
REFINER. 

This announcement was 
made late last month by 
Ray L. Dudley, publisher, 
and president of Gulf Publishing Company, who 
said that in the move the technical staff of the 
magazine would be greatly strengthened. 

“We are delighted that Mr. Bolles has joined us 
and feel that it is definitely a move in the right 
direction,” Mr. Dudley declared. “He is well 
versed in the processing field, has special talent 
along editorial lines, is aggressive and alert and we 
are satisfied our readers will soon note marked 
improvements as the result of his efforts.” 

Mr. Dudley indicated that further additions to 
the staff are in the making and said that full an- 
nouncement will be made shortly. 

Bolles has served as a process engineer at the 
Texas City plant of Monsanto Chemical Company 
for the last four years. His first post with them 
was in St. Louis, his home town, but he was sent 
to Texas City before long on the assignment of 
helping to re-design Monsanto’s styrene plant 
which had been demolished in the April, 1947 
explosion 

Prior to joining Monsanto, Bolles served four 
years on the staff of Socony Vacuum Oil Com- 
pany, Inc., in the Field Research Department of 
Magnolia Petroleum Company, Dallas. Later he 
joined the company’s Research and Development 
Laboratories, Paulsboro, N. J. 

Bolles is a chemical engineering graduate with 
a B.S. degree from Washington University, St. 
Louis, and an M.S. degree from the University of 
Missouri. 

His best remembered contribution to PeTRoLEUM 
REFINER probably is “Decimal Classification Sys- 
tem for Chemical Engineering,” which he compiled 


Bolles Named 
Editorial Director 
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WILLIAM L. BOLLES 


during a five-year period. Even before its publica- 
tion in May, 1949, many of his fellow workers at 
Socony-Vacuum and Monsanto had adopted the 
system for their own use. Many reprints of the 
article have been furnished since it was published 
and in 1950 the Texas Library Association of Spe- 
cial Librarians adopted the system as he had 
outlined it. 


OW scrap iron stockpiles are again termed 

LL one of industry’s vulnerable points. Com- 

pany officials have been advised they must 
not only approve, but lead action to salvage all 
available scrap iron to supple- 
ment and build up available 
stockpiles. Inventories which 
have been fluctuating between 
days and weeks supply are 
warning signals which threaten critical shortages 
and industrial curtailment if not hastily rectified. 

Under press of an emergency of unforeseeable 
length, the steel industry is committed to supply- 
ing steel for direct military uses, defense-related 
products, and also record quantities of consumer 
items. This can be done, but only if new steel- 
making furnaces and those now being built are 
kept busy at all times. 

The task of rebuilding depleted mill inventories 
of heavy scrap is a big one. However, previous 
scrap drives have been successful and we can bene- 
fit by earlier experiences with the problem. It is 
important that top administrative officials provide 
immediate assistance by locating production and 
dormant scrap and declaring it obsolete. It can 
then be sold as scrap and started on its way to 
steelmaking furnaces. 

How long the present national scrap emergency 


Search Is on 


For Scrap Iron 
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Du Pont not only makes a complete line of gasoline addi- Make DuPont the Source 


tives, but also offers comprehensive technical services to 
help you use them most effectively. for All Your 
Our District Laboratories, for example, are in a posi- ° ea¢ 
tion to suggest ways of cutting your antioxidant treating Gasoline Additives 
costs. And, since gasolines vary in their response to differ- TETRAETHYL LEAD COMPOUNDS 
ent antioxidants, the laboratory recommendations are (Motor Mix . . . Aviation Mix) Supplied with 
based on a thorough evaluation of your own stocks. medical, safety and technical services. 
We are also prepared to assist in such problems as over- GASOLINE ANTIOXIDANTS 
coming the adverse effects of copper in gasoline. Or, (Nes. 5, 6 & 22) To moet o wide range of 
perhaps you would like help in training blending plant aes See fee 
7 , ae METAL DEACTIVATOR 
personnel, setting up a safety program, of supervising Its metal deactivating properties result in reduced 
tank entries. At-the-plant assistance in such work is an antioxidant treating costs. 
important part of the Du Pont representative's job. GASOLINE DYES 
The Du Pont service program, which includes assist- (Red, Blue, Yellow, Orange) Uniform—and 
ance in research and marketing as well as manufacturing, can be mixed to obtain a wide range of shades. 
is described in detail in the booklet, “Du Pont Services 
to the Petroleum Industry.” If you 
do not already have a copy, write to 
the nearest district office, or con- 
tact your Du Pont representative. 





"6. a 5 Par Ort 
Better Things for Better Living 


Petroleum Chemicals 


New York, N. Y. Wilmington, Del 
E. |. DUPONT DENEMOURS & COMPANY (INC.) District) Cricone, i District Chicoge, I 
vise ° vise oe 
Petroleum Chemicals Division @ Wilmington 98, Delowore Offices Houston, Texes Laboratories: Houston, Texas 
los Angeles, Calif El Monte, Calif. 


IN CANADA: Cenadicn Industries Limited —Toronto, Ont. — Montreal, Que. 
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will last cannot be predicted. Current inventories 
must not only be increased to maintain production, 
but must be increased to a safe-working level to 
avoid a similar situation this winter when seasonal 
collections fall off. 

Steel companies will need about 32.5 million tons 
of scrap, some 3.5 million tons more than required 
last year. Next year they will require over 35.5 
million tons. It is important to remember that 
these additional tons of scrap do not have to be 
manufactured, they need only to be found and 
moved to the nearest scrap dealer. 

The nation’s steel mills need “Scrap for Steel for 
Defense.” The challenge is obvious. Find it! Get 
it moving! 


3 PEAKING of recent action in Iran, events 
S may prove that the Iranian government 
would have done better to “maintain” its 
sovereignty by accepting the responsibility of its 
contract with the Anglo- 
Does Might Iranian ‘Company, than to 
have claimed its “rights” to 
Make “Right”’? pationalize. 

Charles L. Harding, So- 
cony-Vacuum Oil Company official, recently stated 
that the greatest hope a small nation has for its 
own survival is its ability to make valid and lasting 
agreements with large nations, and that a small 
nation which denies the sanctity of contracts is un- 
dermining a principle of international conduct 
which says the world shall not be ruled by force 
alone. To assert that the right of a sovereign 
power to nationalize is superior to its right to 
make a binding contract, he said, is pure sophistry 

the legal equivaient of an irrestible force meet- 
ing an immovable object. 

\ government which acts under the name of 
nationalism to justify the abrogation of a legally 
binding contract has failed to recognize true legal 
concepts. In the same light, a small nation acting 
in this spirit has overlooked the main factor sup- 
porting its own sovereignty. “The right of a sov- 
ereign power to nationalize is one thing,” Harding 
observed. “The responsibility of that sovereign 
power in fulfilling a contract binding on itself is 
another thing.” 

“If sovereign governments continue to abrogate 
contracts whenever it suits their purpose, there 
will be no basis for international commercial re- 
lationships,” he continued. “In the world today 
we are endeavoring to adopt a higher order of 
conduct among nations. We are searching for a 
substitute for armed force that has so often gov- 
erned in the past. We are contending,” he said, 
“that the law of the jungle should no lenger apply 
to problems arising among nations any more than 
it should apply to the problems arising among 
private persons.” 

If protests against such violations of these prin- 
ciples are not registered by the civilized world, 
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international investment and trade required for the 
economic well-being of the people of the world 
will be inhibited. If private capital is to be invested 
abroad, some course of conduct to govern con- 
tractual relationships must be understood and ac- 
cepted. 


Public awareness of the Middle East and its 
importance to the United States and to freedom- 
loving countries outside the Russian orbit is grow- 
ing, but loss of the area’s oil to a numerically 
superior enemy “might tip the scales against us,” 
according to Harding. 

Iran is the one major oil field in the world not 
backed financially by American companies and, 
while American money is not directly involved, 
the principles of the case, as well as the fate of 
the industries and activities predicated on this 
supply of oil and affecting the lives and welfare 
of foreign peoples, compels our close attention. 


HE key to the “whys” of current sulfur 
shortage is “economics” according to 
Langbourne M. Williams, Jr., president 

of Freeport Sulphur Company. 
Just why is there a 
Key to Sulphur shortage of supply in the 
U. S. when our produc- 
Supply—Economics tion has climbed to two 
and a half times prewar 
levels and effort is being put forth to boost output 
still further? Actually our supply of sulfur is more 
than ample to meet all the needs of American in- 
dustry, but the serious shortage is occasioned by 
heavy demands of our allies who have practically 
brought their own production to a_ standstill. 
Why? 

Brimstone from the salt dome deposits of the 
Gulf Coast, the major U. S. form, accoun*s for 
nearly half the world’s sulfur output, but sulfur is 
obtainable from pyrites, sour natural gas, petro- 
leum refinery gas, smelter gas and gypsum. Many 
foreign countries have such sources and prior to 
this period obtained their supply of sulfur from 
their own resources, At the present time, however, 
the free world is depending almost entirely on the 
U.S. product because it is so much cheaper. 

World production of sulfur in 1950 was esti- 
mated at 11,700,000 tons. In the U. S. plans are 
already under way to start 3 new mining plants in 
Louisiana and Texas, as well as 13 additional 
projects to obtain sulfur from other sources. But 
the question remains, how long will our present 
sources hold out, and how successful will new 
mining ventures prove? Unless new and rich de- 
posits of brimstone are discovered, the long term 
solution to the shortage must be achieved through 
further expansion of production from higher-cost 
sources of sulfur. Fortunately, Williams predicts 
that the nation’s reserves of such sulfur are vast. 
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YES INDEED, refinery men everywhere know how 
good Lagonda 1100 Series Tube Cleaners are. 


They know that the fully lubricated motor with ball 
thrust bearings at each end delivers smashing power to 
he cutter head with practically no friction loss, givin 

NG . P y » Biving 
1F IT’S TU BE 4 9 3 ANI | faster, more thorough tube cleaning—saving costly minutes 
ITS and hours in getting stills back on stream. 
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They know the Lagonda is no ‘rookie’ at cracking tough 
tube cleaning jobs—for over fifty years it has been a ‘vet- 
eran’ in the never-ending battle against coke of all types. 


Ask your friends in the industry about Lagonda, and 
for ‘fact and figure’ details write for Bulletin 29. 


Better still (no pun intended) if you want quick action 
call for a representative. No obligation, of course. 
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OOKING into the nationwide de- 

mand 10 years from now, we expect 
that consumption of the top of the barrel 
—gasoline and naphthas—will increase 
37 percent over 1950. The demand on 
the middle of the barrel (which produces 
kerosine, range oil, heating oil, diesel 
fuel, and light gas oil) is estimated to 
increase by 43 percent. It appears that, 
despite increased competition for other 
fuels and barring an international ca- 
tastrophe, you can expect consumer 
demand to continue upward, although at 
a somewhat reduced rate from the one 
that has prevailed. 

Clearly, for these relative demands to 
be met, a fundamental change in refinery 
operations must occur. According to 
these estimates of demand, a continua- 
tion of present yields would produce 
either an over-supply of gasoline or a 
shortage of middle distillates. Therefore, 
the operation of the laws of supply and 
demand and price can be expected to 
effect some change in refinery operation 
in favor of the middle distillates. In 
other words, without committing our- 
selves to the extent of saying that dis- 
tillates will tend to increase in price or 
gasoline to it is possible to 
express an opinion that the two products 
will tend to sell at prices 
closer than they generally have in the 
past. 

The middle distillates have 
age and their demand now is such that 
they with gasoline from 
the refiner’s point Their 
status imposes certain responsibilities on 
the part of the industry elements 
most this 


decrease, 


somewhat 


come of 
must compete 
of view. new 
three 
interested in group of 
products 

Let us consider briefly some of the 
refiner. He is re- 
crude oil into 
and suf- 


responsibilities of the 
converting 
products of adequate quality 
ficient quantity to meet the market de- 
must also bear part of the 


sponsible for 


mand. He 


burden of providing adequate storage 


for them, although in order to avoid 


putting an impossible burden on trans- 


portation in the winter, much of the 


between-season storage should be lo- 


cated near the point of consumption. 


Changed Trend 


One matter relating to the problem of 
providing an adequate supply of dis- 
tillates, deserves some attention. In the 
past, the demand for gasoline grew so 


rapidly and assumed such tremendous 
proportions that some refiners evidently 
have taken it for granted that refineries 
should be built and operated in such a 
way as to produce maximum gasoline 
all the time. During the period when 
octane ratings were fairly low and gaso- 
line demand increased more rapidly than 


distillate demand, there was much to 


IN & TALK before the annual meet- 
ing of the Ind Oil Men's 
Association of New —s held 
last month in Boston, &. L. Nicker- 
son, director in charge of Domestic 
Marketing, Socony-Vacuum Oil 
Company. called the oil in- 
dustry's attention to the need for 
shifting refinery yields from — 
phasis on gasoline production to 
that of the middle distillates. Por- 
tions of the talk relating — 
to jobbing problems, for instance. 

the need for having a substantial 
portion of the New England's winter 
fuei oil requirements in local stor- 
age by early November, are not 
presented in this abridged version 
which outlines in some detail the 
economic background of Mr. Nicker- 
son's suggestion for emphasizing 
in refinery yields “the middle of 
the barrel.” 


support this view. However, this trend 
has changed. Gasoline octane ratings have 
increased thereby increasing 
the cost of manufacturing this product, 
and the distillate demand curve has turn- 
ed sharply upward and is expected to 
continue to rise at a rate somewhat 
above the rate for gasoline. In the light 
of these trends, it is suggested that the 
theory of refinery operation to produce 
the maximum amount of gasoline all the 
time may be wisely re-examined. 
Realizing that the average United 
States refinery running on mixed Gulf 
Coast and Mid-Continent crudes pos- 
sesses a good deal of operating flexibil- 
ity, Socony-Vacuum Oil Company, Inc 
became involved recently with a fairly 
complicated series of cost analyses to 
determine what relative price levels of 
regular gasoline and No. 2 heating oil at 
a refinery would tend to encourage a 
maximum yield of gasoline; at what 
relative price levels of these two prod- 
ucts it will pay a refiner to begin to 
shift his yields in favor of middle dis- 
tillates; and at what relative price levels 
it will pay a refiner to operate in a 
manner calculated to produce a maxi- 
mum yield of middle distillates. The 
answers that have been developed to 
these provocative questions are pre- 


steadily, 


liminary, tentative, and obviously cannot 
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be discussed here, but they suggest that 
any refiner who has not recently ex- 
plored these questions can do so with 
benefit. Cost relationships in the pe- 
troleum industry rarely remain static for 
any considerable period of time. 

There appear to be two things a re- 
finer needs to assist him in meeting the 
future of distillate demand: 

First, a series of cost analyses to de- 
termine at what price differentials 
between No. 2 heating oil and gasoline 
it will pay him to shift his yields in the 
direction of greater middle distillate 
production; and 

Second, a narrowing in these existing 
differentials. 


Narrowing Differentials 


Under normal circumstances, we 
would confidently expect that the nor- 
mal operation of the laws of economics 
would bring into being a price diffcren- 
tial between No. 2 heating oil and gaso- 
line that would establish a_ balance 
between supply and demand of these 
two products. However, since Deeember 
18, when the Office of Price Stabiliza- 
tion issued its initial request for a price 
(subsequently replaced by OPS 
regulation 17), prices for all classes of 
trade have been frozen at levels which, 
at least in the case of refiners in the 
East and Gulf Coast areas, do not ap- 
pear to encourage the production of the 
middle distillates. As the year progresses 
and as greater distillate production is 
needed to prepare for winter weather, it 
is to be hoped that OPS will recognize 
the potential danger in this situation 
and will take appropriate action. 

Let us turn for a:‘moment to the ques- 


freeze 


tion of quality. The advent of higher 
octane gasolines and the necessity for 
a greater amount of more severe cataly- 
tic cracking has created a problem with 
respect to maintaining heating distillates 
at a satisfactory standard of stability 
because of the necessarily large quantity 
with 
them, This ;situation achieved little no- 
but the 


of cracked components blended 
toriety outside industry circles, 
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gravity of the problem can be compared 
with engine detonation in the automobile 
of 20 years ago that, for a time, threat- 
ened to thwart the efforts of automotive 
engineers to increase the efficiency of 
automobile engines. This anology can be 
continued in that the additives Socony- 
Vacuum and other companies in the in- 
dustry have developed to increase sta- 
bility appear to have licked this tremend- 
ously important problem as surely and 
as effectively as tetraethyl lead contrib- 
uted to licking the problem of engine 
detonation. In the absence of these new 
additives, more expensive treatment of 
stocks 
necessary. Obviously, the refining seg- 
ment of the industry must maintain the 
quality and reliability that have always 


heating oil would have been 


characterized its products, It is one es- 
sential of trouble free automatic heating 

The 
worry him nowadays. He is faced with 
an increasingly difficult problem brought 
on by a fundamental characteristic of 


primary supplier has much to 


the heating oil business—its extremely 
seasonal nature. The distribution of our 
heating oil demand by months shows 
that 44 percent of our annual sales are 
concentrated in the months of Decem- 
ber, January and February whereas only 
11.5 percent are sold in the months of 
June, July and August. Diesel fuel, run- 
ning counter to this trend, is of no ma- 
terial correcting it because 
diesel fuel represents only 20 percent of 
the total fuels in the 
United States 


benefit in 


middle distillate 


Most Vulnerable Spot 


It is this characteristic that has tended 
to discourage many refiners from pro- 
ducing greater yields of distillate even 
of its production 


when the cconomics 


and sale may have been relatively at- 


tractive. In order to meet the peak sea- 
sonal demand for heating oils, 25 per- 
cent of the industry's annual production 
must be stored in expensive tanks during 
the previous summer and fall—in addi- 
during the 

this peak 


seasonal inventory even a small amount 


tion to what is consumed 


summer and fall. To reduce 
requires radical shifts in refinery yields 
under-utilization of 
If the refiner 

production, 


with consequent 
costly refinery equipment 

desires monthly 
either he, the primary supplier, the re- 
seller or the consumer must have in 
storage by early November one barrel 


uniform 


of available inventory for each four bar- 
rels of annual light heating oil consump- 
tion. This barrel in four figure is 
for the entire area east of the Rockies 


one 


The location of this inventory has an 
bearing on the industry's 
facilities. Most of these 
facilities are strained to 


important 
transportation 
transportation 
capacity during the winter months. This 
is the industry's most vulnerable spot 




















Petroleum Refiner’s quarterly ‘‘boxscore’’ tabulation— 
nine pages—starts on page 77 


ECA Approves Olefin 
Plant at Ferrara, Italy 


An olefin plant estimated to cost over 
$18 million was approved by ECA for 
construction by the Montecatini Com- 
pany at its Ferrara, Italy, site. The con- 
struction will be handled by the M. W 
Kellogg Company 

Construction will consist of the ole- 
fin production unit and a chemical der- 
ivation unit, and will produce 10,000 
metric tons a year of ethylene and a 
like amount of propylene, as well as 
minor quantities of butylene and liquid 
and gaseous byproducts. Various chemi- 
cals to be manufactured by the new 
plant include acetone, butadiene, styrene 
monomer, poly-ethylene and diacetone 
alcohol, among others 

The only other such European plant 
is in England. The plant is scheduled 
to go into operation in the summer of 
1953 


Neodesha Plans Stepped-Up 
To Meet Increased Demand 


Increased demands for petroleum 
products have caused Standard Oil Com 
pany (Indiana) to add a catalytic crack- 
ing unit and an alkylation unit at its 
Neodesha, Kans., plant even though 
original planning did not call for con- 
struction on these projects for a few 
years 

Work is already underway on the first 
half of the project which includes re- 
vamping and adding to the crude oil 
distillation, coking and rerunning units 


REFINERY TO TRIPLE OUTPUT—Above is an artist's conception 








to increase the refinery crude oil capac- 
ity from 10,400 to 19,700 barrels a day. 
This project is scheduled for completion 
early next year while the cracking and 
alkylation units will not be completed 
until late 1952. 

During the period between completion 
of the two steps of the over-all pro- 
gram, surplus cracking stock produced 
at Neodesha will be moved by pipe 
line to Standard’s Sugar Creek, Mo., re- 
finery for processing on the catalytic 
cracking facilities there. 


Shell Plans Petrochem 
Plant at Montreal East 


Plans to build a $3 million petro- 
chemical plant adjoining its Montreal 
East refinery were announced recently 
by Shell Oil Company of Canada, Ltd., 
with construction scheduled to start this 
summer’‘and completion set the latter 
half of 1952. 

Products will be Outaire isopropyl 
alcohol and acetone. It is estimated the 
plant will produce 20 million pounds of 
the two chemicals annually. 


Acquire Process License 


Richfield Oil Corporation and Sin- 
clair Refining Company have acquired 
license permits to use The Atlantic Re- 
fining Company's new catalytic reform- 
ing process utilizing a platinum-con- 
taming catalyst. Richfield’s initial ap- 
plication is expected to involve conver- 
sion of about 6000 barrels daily of 
closely fractionated feed stock to ben- 
zene and aviation gasoline aromatics 


Continental Oil Company's 


Lake Charles, La., refinery after @ $24 million expansion program is completed 
ment of the plant, which is under way, will increase capacity from 12 
crude oil daily. Most of the facilities to be added are shown at the 


in the extreme upper left the carbon black plant being « 
tal Oil C 


pany, a corporation recently formed by Conti 
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Steel Valve ' 
- Seat Rings.. i 


CAN’T WEDGE OUT OF PLACE 
SEAT TIGHTER WITH SERVICE 


ASSURE GREATER BODY STRENGTH 


WL NOT WARP 
EASILY RENEWABLE 


Notice how the inner facing of the Lunkenheimer ring seats squarely 
against the body wall. There's no flange or shoulder where corrosion 
can work its way inside — no bending that causes leakage. 


This end-seated Lunkenheimer ring stays put — won't warp out of 
place or twist away from the body as it is tightened. See how firmly 
the heavy ring seals itself into the wall, becoming an integral part of it, 
adding extra strength at the “nerve center,” guarding against corrosion. 


And this ring actually seats more tightly with years of wear. 


Should you ever need to replace it — heavy lugs inside the ring make 
renewal simply a matter of screwing the old one out, the new one 
in . . . quickly, without serious production delays. 


Before you approve that next order for steel valves in your plant, be 
sure to double-check seat ring construction. For longer life and lower 
maintenance costs, specify Lunkenheimer steel valves . . . with 
shoulder-less seat rings. 


Write today for your copy of “Lunkenbeimer Cast Steels,” an informa- 


tive 52-page brochure on the development and application of steel 
valve alloys. The Lunkenbeimer Co., Box 3606. Cincinnati 14, Obio. 


STEEL ° 1RON ° BRONZE 


FIGURE 1938 
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GATE VALVE 
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concentrate. Sinclair is studying the 
economic aspect of installing a unit with 
a capacity level of approximately 20,000 
barrels of gasoline. 


Earl Gilmore to Build 
50,000 BD Texas Refinery 


Gilmore Refineries, Inc., backed by 
Earl Gilmore, veteran California oilman, 
and John Gostovich, is awaiting PAD 
certification to build a 50,000-barrel-a- 
day refinery in West Texas or New 
Mexico. 

Initial cost of the project is said to 
be $25 million but may climb to $40 
million, according to Gilmore. Finished 
products of the proposed refinery will 
be carried to Southern California by a 
24-inch pipe line which will be built by 
Mare Leh and his partner, David E. 
Brown. The location of the refinery, 
probably Odessa, Texas, will depend on 
the pipe line route. 


Foster Wheeler Gets Esso 
9500-Barrel Everett Units 


expansion 
Standard 


The general contract for 
and modernization of Esso 
Oil Company's refinery at Everett, 
Mass.. has been awarded to Foster 
Wheeler Corporation with construction 
scheduled for September. Units will in- 
clude a 18,500-barrel-a-day fluid cat 
cracker, a 7000-barrel rerun pipe still, a 
gas compression plant, and a light ends 
plant among other facilities which will 
increase capacity by about 9500 barrels, 
to a total capacity of 42,000. Engineering 
for the project will be handled by Stand- 
ard Oil Development Company 

Foster Wheeler was recently given 
the general contract to build the 10,000- 
barrel refinery for Standard Vacuum at 
its Durban, South African plant. A crew 
has been dispatched to commence field 
survey work. 


Foster Wheeler Awarded 
Durban Refinery Contract 


Foster Wheeler has been named gen- 
eral contractor for the new 10,000-barrel 
crude refinery to be constructed at Dur- 


ban, Union of South Africa, for Stand- 
ard Vacvum Refining Company of South 
Africa, Ltd. An advance party of con- 
struction engineering experts from Fos- 
ter Wheeler headquarters in New York 
is expected to begin field survey work 
sometime this month 

Foster Wheeler is also contractor for 
the Fawley, England, refinery which is 
considered Europe's largest 


Marcus Hook Plant Gets 
New Houdriforming Process 


Houdry Process Corporation has com- 
pleted arrangements for the installation 
of a Houdriforming unit at Sun Oil 
Company's Marcus Hook, Pa., refinery. 
The Houdriformer will have a charging 
capacity of 11,000 barrels of naphtha per 
calendar day and will operate in con- 
junction with the new Sun Arosorb 
process for aromatics purification. The 
Arosorb process will produce more than 
13 million gallons per year of chemical 
grade benzene, 30 million gallons of 
toluene, and 15 million gallons of aro- 
matic aviation gasoline blending stock 
for the production of grade 115/145 avia- 
tion fuel 

Engineering is in progress and the 


project is scheduled to go on stream in 
the Fall of 1952. 

Important feature of the Houdriform- 
ing process is the catalyst which is dab- 
ricated from commercially available 
materials and has specific properties for 
the high conversion of petroleum naph- 
thas into benzene, toluene, and xylene. 
The catalyst is capable of long continu- 
ous operation without regeneration, but 
can be regenerated jn place for operat- 
ing flexibility. 

Houdry officials believe the Houdri- 
forming process will help alleviate short- 
ages of benzene, toluene, aromatic hy- 
drocarbons and xylene, and will con- 
tribute to aviation gasoline supply. It 
can also be used to produce high yields 
of high octane motor fuels. Low-octane 
mixed-base straight-run naphtha proc- 
essed in pilot plant runs by the Houdry 
Laboratories produced a gasoline having 
a 98 research octane number without 
tetraethy! lead, with a yield of 86 vol- 
ume percent gasoline of ten pounds Reid 
vapor pressure. With the addition of 
tetraethyl lead, the product has a re- 
search octane number well over 100 
according to Houdry reports. 

Houdry plans to license the process 
to other refiners and offers a generalized 
cost estimate of about $3 million for a 
10,000 barrel-a-day plant. 


Ethylene Glycol Project 


Latest projects reported certified by 
PAD for rapid tax amortization are 
Hancock Oil Company's $4 million Cali- 
fornia plant for production of ethylene 
glycol, and that of Mathieson Chemical 
Corporation in Baltimore for production 
of liquid chlorine used in manufacture 
of tetraethyl lead and im treatment of 
refining cooling waters. They received 
60 and 50 percent certification respec- 
tively. 


Braun Erects Sweeny Unit 


30,000-barrel crude 
erected at the 


Construction of the 
distillation unit to be 





Construction 





Sweeny, Texas, refinery for Phillips Oil 
Company, was awarded to C. F. Braun 
& Company. Scheduled for completion 
by October 1, 1951, the unit will increase 
the refinery capacity to 67,000 barrels. 
PAD granted | ae tax amortization of 
85 percent for the distillation unit which 
is estimated to cost around million 
and for a $3,630,200 aviation alkylate 
project with a capacity of 1800 barrels. 


Wood River Chemical Plant 
Construction to Begin 


Construction on the isoocty! alcohol 
plant being built for Standard Oil Com- 
pany (Indiana) at Wood River, IIL, is 
expected to start this month and be 
completed by late 1952. It is designed 
for the annual production of 10 million 
pounds of isooctyl alcohol. 

Indoil Chemical Company, a Standard 
Oil subsidiary organized to handle 
chemical products, will handle sales of 
alcohol from the new plant. 


Big Spring Contracts Made 


Contracts have been let for Cosden 
Petroleum Corporation’s Big Spring 
BTX unit for the production of benzene, 
toluene and zylene. The $3 million proj- 
ect will be built by Procon, Inc., while 
Universal Oil Products will handle the 
engineering. Units consist of a platform- 
ing unit and related facilities. Ground 
preparation will commence about Au- 
gust 1. Feed stock will be the refinery’s 
present yield of straight-run gasoline. 


Add to Nitrogen Capacity 


A $25 million project to expand syn- 
thetic nitrogen capacity by 100,000 tons 
annually has been announced by Allied 
Chemical & Dye Corporation’s Solvay 
Process Division for its plants at Hope- 


ORTHOFLOW FLUID CRACKER—Construction is almost 50 percent completed on this new 
Orthoflow Fluid catalytic cracker for Cities Service Oil Company at its Ponca City, Okla., refinery, 


according to The M. W. Kellogg Company, New York, which 


the unit. The crocker, 


which will charge 8300 barrels daily, is part of a general modernization program at this refinery. 

New facilities at Ponca City, aside from the cracker, will include a gos recovery plant, designed 

and engineered by Kellogg. Utilities and yard facilities are being expanded to meet the process 
requirements of the new equipment. 
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well, Va., and South Point, Ohio. The 
project is to include facilities for ex- 
tracting hydrogen from natural gas. 
Since 1946, the aggregate annual nitro- 
gen capacity of the two plants has been 
expanded by 80,000 tons. 


Brazil Will Duplicate 
Successful Oil Refinery 


Plans to duplicate Brazil's first com- 
plete refinery on the Mataripe River on 
Salvador Bay in Dahia State are under- 
way. The original refinery is a 2500 bar- 
rel-a-day plant designed and constructed 
by The M. W. Kellogg Company in 
conjunction with its Latin American 
subsidiary, Kellogg Pan American Cor- 
poration, and the staff of Conselho Na- 
cional do Petroleo, Brazil’s independent 
government agency created to explore 
and develop Petroleum resources. The 
refinery went on stream last September 
and is served by crude oil mix contain- 
ing 80 percent crude obtained through 
a six-inch pipe line from the Candeias 
producing field two miles distant, and 
20 percent crude supplied by barge from 
Itaparica Island, 14 miles away in Sal- 
vador Bay. The pipe line has to be 
steam heated because of the high pour 
point of the Candeias crude which is 
approximately 95° F. 

The second refinery will carry the 
2500-barrel capacity of the original com- 
bination topping and thermal cracking 
plant and will also have facilities for 
catalytic polymerization and LPG pro- 
duction from the combined gases of the 
total 5000-barrel operation. Kellogg has 
contracted to install the second refinery. 


California Cat Underway 

Construction on a thermal cracking 
plant and related facilities were under- 
way this month at the Bakersfield, 
Calif., site of the Sunland Refining 
Corporation refinery. Cracking capacity 
will reach 900 barrels daily when the 
construction is completed in November. 
The project is being engineered by Uni- 
versal Oil Products while the Sunland 
staff will handle construction. 


REFINERY 


Wilshire Plant at Norwalk 
Nears Early Completion 


Construction at the Wilshire Oil Com- 
pany of California refinery at Norwalk 
is nearly complete this month with only 
final details of the company’s largest 
expansion and modernization program 
to be attended to. Petroleum Mainte- 
nance Company of Long Beach, con- 
tractor for the project, completed the 
conversion of a U.O.P. catalytic poly- 
merization unit to a high-pressure poly- 
merization unit; reconditioned and 
modernized a fluid catalytic cracking 
unit which had been shut down since 
1946; converted an operating two-coil 
25,000-barrel Dubbs thermal cracking 
plant to a single-coil unit with the light 
oil heater included in a new vacuum unit 
installed to produce feed stock for the 
cracker. 

The new vacuum unit was completed 
in 34 days and went into operation in 
May. 


Fluid Hydroformer Under 
Construction at Destrehan 


The first fluid hydroformer for com- 
mercial operation will be built for Pan- 
Am Southern Corporation at Destrehan, 
La., by The Kellogg Company. 
The unit will have a feed capacity of 
2000 barrels per stream day and has 
been designed with such process flexi- 
bility as to be usable for a variety of 
purposes and rates. 

Hydroforming utilizes catalysts to in- 
crease the octane number of straight- 
run gasoline and to convert certain nat- 
urally occurring materials into aro- 
matics, notably benzene and toluene 
The new, improved process applies for 
the first time to hydroforming the flu- 
idized technique of making solids “flow” 
that is utilized so widely in catalytic 
cracking. With this process, operating 
costs are reported to be lower, and 
product improvement is gained. 

Wide variations in feed stocks is per- 
mitted with the process, in particular, 
naphthas of wide boiling range, includ- 
ing those of less than average naph- 


AND OTHER 


thene content and blends containing up 
to 25 percent of cracked stocks can be 
upgraded, while octane numbers of 95 
and upwards can be obtained. 

ee of the Destrehan units were 
developed b —" Oil Development 
Company, The . W. Kellogg Com- 
pany, and Soniaet Oil Company (In- 
diana). 


El Paso Alkylation Plant 
Contract Awarded Kellogg 


Contract for the design and construc- 
tion of a sulfuric acid alkylation plant 
to be erected for Standard Oil Company 
of Texas at El Paso has been awarded 
The M. W. Kellogg Company at a fig- 
ure estimated to be upwards of $1 mil- 
lion. Kellogg reports the plant will 
employ a cascade-type reactor and mo- 
tor-driven agitators for mixing the hy- 
drocarbons with the acid. Construction 
will start this fall. 

Only part of the current expansion 
program at this refinery, the unit will 
produce 1400 barrels daily of 100/130- 
octane aviation gasoline from a mixture 
of vapors comprising butylene, propy- 
lene and iso-butane. 

Catalytic Construction Company has 
already begun work on a 11,000-barrel 
Houdry-engineered catalytic cracker 
which is scheduled for completion in 
July, 1952. 

Other units included in the expansion 
are a vapor recovery unit, a reduced 
crude vacuum flasher, and a synthetic 
distillation and treatment unit. In addi- 
tion, the existing 6000-barrel-a-day ther- 
mal cracker will be converted to a 
reforming unit 


Trinidad Topping Plant 
In 4000 Barrel Operation 


A 4000-barrel-a-day topping plant has 
been completed for the Brighton Ter- 
minal, Ltd., in La Brea, Trinidad. The 
3000-barrel main fractionator, the flash 
tower and the new 5000-barrel furnace 
were erected by Chicago Bridge & Iron 
Company. The fractionator is one ac- 
quired from the old Kern Trinidad Oil- 
field, and modified. 


PLANT CONSTRUCTION 








1 
COMPANY 


- | 7 e 
Estimated | 
Cost | Status | 


Capacity 


Probable 
Completion 





Tite | tee | 
| 
| 


| Synthetic Nitro- | 50,000 tons yr. | $12.5 million 


| Crude U 
Crude Unit Exp.) 15,000 bbis | 


BAST 
*Allied\Chemical 
Ashland Oil &"Refin- 

ing 
Atlantic Refining Co. | 
| Philatelpnia, Pa.) Catalytic Re- 
| forming U -— | 
Philadelphia, Pa.| ’ 


Hopewell, Va. 

| Buffalo, N.Y. 
Philadelphia, r| Detergent Mig. | 
Facilities } 


Atlantic Refining Co 
*Atlantic Refining 


*California Refining ne Amboy, 
*CaliforniajRefining Perth Amboy 
Additions 
Cambridge Gas Light | Se Light Oil Recov 
%. on 
Cambridge, Synthetic Rub- 
ass. ber Addition 
Baltimore, Md. | Vac.-Asphalt 
Bayway, N.J. | Boiler Pit. Ext. 
Bayway, NJ. | 2 Desalt. Unite 
*Esso Everett, Mass. | Fluid Cat. Crk. 
*E. Everett | Rerun nine at i? 
Harmarville, Pe Research Lab. 
Philadelphia, Pa. Expansion 
Philadelphia | |e Topping 


Philadelphia Cat. Cracker 
| Pittsburg, Pa. Ethylene Pit. 


Gas-Fue! Oil | 


‘t feast oil 
“Reso 


Esso Standard Oil Co. 


*Gulf Oil 
*Gulf 
“Gulf 


"Gulf 
Gull 





| 11,000 bbis 


stage pi 
| “S Ki: 50,000 bbl. | $5.6 million | 
Pol; | | 
| Analotion xsite | 2,240 bbls. 


= | 


; Under Constr 
Under Constr. 


| $1.5 million 
Under Constr. 


| $4 million 


$3.6 million 
$33 milhon 


24 Mmef 


$404,000 
$284,000 
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G-FIN Storage Tonk Oil Heoter 


G-FIN Condenser for vapors 
of viscous 


G-FIN Heat Exchanger for viscous liquids or ~T8 % 
gases of low heat conductivity 


Petroleum Re finer 





If your processes involve transfer of heat between 
fluids of unequal heat conductivity — these are the 
types of services for which G-R G-FIN apparatus 
is far superior to conventional units with bare tubes. 


The longitudinal fins on the outside of G-FIN 
elements have six to eight times the heat transfer 
surface on the inside of the elements. Therefore, 
when a fluid of higher heat conductivity flows 
inside the elements, these fins provide the addi- 
tional surface needed by a fluid of lower conduc- 
tivity flowing outside the elements. 


THE GRISCOM-RUSSELL CO., 


That’s why G-FIN units require fewer tubes than 
bare tube units in such services. Fewer tubes mean 
fewer tube joints, easier cleaning, and less mainte- 
nance expense, as well as higher fluid velocities 
with least pressure drop. 


Each G-FIN unit also has special design and con- 
struction features not possessed by conventional 
exchangers. Write for bulletin describing suitable 
G-FIN apparatus for services in which you are 
interested. 


285 MADISON AVENUE, NEW YORK 17, N. Y. 


GRISCOM-RUSSELL 


July, 1951—A Gulf Publishing Company Publication 





REFINERY AND OTHER PLANT CONSTRUCTION—Continued 


Daily Estimated Probable 
COMPANY Plant Suse Project Capacity Cost Status Completion Licensor 





*Kendal! Refining Bradford, Pa. Cat. Reformer 1,500 bbi $013,671 

Kendall Refg. Co Bradford, Pa Platforming Unit 1,500 bbis. Completed 

Ko Ca., Ine. Kobuta, Pa. Reopened 4th 20 milhon bbis Completed 
. Div Butadiene 

* Koppers Kobuta Styrene Mono- $4 milbon Dengn 


mer 
Louisville Refining Co. Louisville, Ky Cat. Cracker 3,000 bbis. $2 milbon Urder Constr 1951 
Mathieson Hydre- Brandenburg. Chemical Pit $17 milhon Urder Constr. End 1951 
earbon Chemea! Ky 


Corp 
*Mathieson Doe Run, Ky Isobutane 6,000 bhi $19 milbon Announced 
Facilities 
*M. F. A. Ou Memphis, Teno. | Cat. Crk. & Aux.) 2,200 bbl $1.7 million Engineering 
*Monsanto (hemocal Addyston, Obie | Styrene Plastics 
Pit 
*Monsanto Charleston, W Enlarg. Chem $9 milbon Engineering 
. Facthties 
New Bedford (ias & New Bedford, Light Oil Recow. 24 Mmef | Contracted Blaw-Knox 
Edison Light Co. Mass 
New York State Boom Sta, Nat'l (ias De- 200,000 mef $250,000 Under Constr Blaw-Knox Stag 
Natura! Gas Corp Lawrenceville, bydration Pit 


Soeony- Vacuum Brooklyn, N.Y Houdry to TCC | 15,000 bbis. Completed s y-Verwem | Poster W r Wheeler 
*Rorony- Vacuum Buffalo, N.Y Cat. Cracker 4,500 bhi $4.6 milhon Engineering 

*Socony- Vacuum Buffalo Cat. Poly 672 bbis 
*Socony- Vacuum Paulsboro, N.J.| Enlarge. Bead 

Cat. Pht 

*Socony- Vacuum Paulsboro, NJ Crude Uni 
Sorony- Vacuum 
L. Sonnebern Sons 


Completed Socony-Vacuum Sorony Braun 


46,000 bbl Under Constr. 3rd Qtr. 1952 Socony-Braun Braun 
Paulshore Reformer Un 12,000 bbl Completed Socony-Braun 
Petrolia, Pa Antipollution $150,000 Completed Knowles 
Acid 
Standard Oil Devel Baltumore, Md Still Replace $110,000 Under Constr End 1951 


“Standard Oi- Calf Richmond, Va hs 55,000 bbl Under Constr End 1951 Kellogz 
Standard (i-( abf Richmond Modernization Under Constr End 1951 Kellogg Kellogg 
*Sun Ou Marcus Hook Benzene & 550 1000 bbl $4.4 milhon Engineering F 
Pa Toluene Pit 
Marcus Hook Houdrforming 11,000 bbl $3 millon Engineering Fall, 1952 Houdry 
Process 
*Sun Onl Mareus Hook Avgas 850 bbl 2.6 milhon Engineering 


*Sun Oi 


Tennesece Gas Trans- Greensburg, Ky. Stripping Pit 750,000 mef gas | $12 million Under Constr Stone & Webster) Stone & Webster 


mason Co 

Union OF Co. Edmonds, Va. Asphalt Refinery 65,000 tons Under Constr Bechtel 
United Refimng Co Warren, Pa ab Under Constr 
*)_ 8. Industrial Baltsmore, Md Ethy! Alcohol $328,815 Announced 
Ph 


Chemical 


MID-CONTINENT 
“Advance Refining Perco ( Under Constr Oct., 1951 Phillips Grebe & Grebe & 
Doremus Doremus 
*Allied Chemical & Synthet 5 yr 12.5 million Design 


Dye Cory 

*American Cyanamid = Michigan (it thetic (s ‘ $ 
Ind 

*Ashland O&4R Cantor 


5 million Engineering June, 1952 Blaw-Knox Blaw-Knox 
Oh : : . $3.8 milbo Urder Constr Fall, 1951 


hi Demgn 


Gasoline & 
Kerosine 
Ohto 8,000 Under Constr 

Under Constr 
1.800 bbke Under Constr 
20,000 bbls Under Constr 
Under Constr 


*Ashland O4R St. Elen 


Ashland & Rel Cantor 
Ashland 
Ashland 
Ashland 


Ashland Findlay, Ohio 13,000 bbls Completed = s Cat. Constr. 
Expansion 
*Ashiand Oil & Wood River, 1! Topping: Crk 5,000 1,200 bbl $665,000 Design 
Refining 
*Aurora Gasohne & Detroit, Mich Refinery Expa Hm Announced 
Keystone (h 
asohne Co. Detroit, Mich Platforming Unit) 4.500 bbie Under Constr End, 195! U.OP. 
14 Gas Granfield, Okla. | Cat. Reformer 1,500 bhi 289,322 Deng 
Otm, Kane Reopen Heli. Mt | 48 Mef/yr *$3 millon Under Constr *Original Cost 
Whitung, Ind Power Pit $3.7 millon Completed Day & Zim- Day & Zim- 
merman merman 
Gas Repres. Pit. | 22,500 Mefd Completed Dresser Dresser 


U.O.P 


Grease-Making | §.5 million ibs. Planned End 1951 
Pac 
Oi De ones y Plaid Cat. Crk 8,350 bhi 


Cities Service Oil Co 


toes OV 
$6.5 milhon Under Constr Jan., 1952 Kellogg 





tres Sv del " ty Crude Vacuum 21,900 bbl 
imtnan (artor Ei Dorado, Ark. | Carbon Bik. Pit., 800 bbi Under Constr Sept., 1951 Ford-Bacon- 
Davis 


‘olumtnan Carbeo BE) Derado, Ark. | Carbon Black 98,430 Ibe. $1.5 million Under Constr. 

Co. Pit 

Continental Oi! Co Ponea City, Ree. Lab. Bidg $2.3 million Under Constr. Pall (951 Wigton-Abbott | Wigton Abbott 
Okb 

Derby Oil Wichita, Kans TCC Cat $2 milhon 

Poly Gas Con 

cent 


Dewese O11 Co Weston, Ohio Lube Filtering 250 bbls $15,000 Under Constr 1951 Staff Staff 
Dow Chemeal Midland, Mich. 2nd Hypersorp- Contracted Union OW Foster Wheeler Foster Wheeler 


tion Unit (Calif.) 
*Dow Chemocad ngtor Bromine for 2 million Ibs $433,500 Design 
hb TEI yr 
*Dow Chemical Midland, Mich Ethylene I $370,000 Design 
bromide 
*Dow Chemical Midland Vinyltoluene Pit $s milbon Constr. Fall 
*Dow-( orning Midland, Mich Methy! ( hloride $520,000 Design 
“Great Northerr st. Paul, Minor P Topping 30,000 bbls 
“Great Norther Ou St. Pal Crk 7,620 bbis. $22.6 million Under Constr 
“Great Northert St. Paul Reformer 6,000 bbls. 
“Great Northero St. Paw Cat. Poly 680 bbls. 
Hugoton Plains Gas Hooker, Okla. Nat. Gasoline a . ‘ Under Constr. 
& Ol Co. Stripping Pit 
Indiana Ferm Bureau | Mt. Vernon, Ind.) Fluid Cat. Crk. | 4,000 bbis. .«» | Under Constr, 
Cooperative Assn. 
indiena Farm Buresu Mt. Vernon Gas Coneen 3,500 bbls. Under Constr U.O.P. 
lodiana Farm Bureau | Mt. Vernon Vacuum Unit 300 bbls. ‘ +e | Under Constr. U.OP 


Under Constr 4th Qtr., 1952 Secony-U.0.P. Fluor Fluor 


Stone & Webster) Stone & Webster 


Staff 


—— == 


® Table continued on page 83 
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HUDSON a2-coove HITS 


Hudson Air-Cooled Units are now transferring more than 500,000,000 BTU per 
hour of process heat from STEAM, GAS, JACKET WATER, HOT OIL and 
HYDROCARBON VAPORS directly to the air, obviating the use of water 


as an intermediate transfer medium. 


Gears, drive shafts, fans, finned tube surfaces and structural steel supporting 
framework which make up the Hudson Air-Cooled Units are selected 
and designed for long life in continuous outdoor service. Drivers may 
be electric motors, steam turbines, gas engines, or hydraulic motors. 


Hudson Air-Cooled Units are manufactured and assembled in the 
recently completed Hudson plant at Houston. This practice mini- 
mizes field assembly costs. The Hudson organization welcomes the 
opportunity of studying your over-all heat dissipation problem. 
Such studies will enable you to make the most advantageous 
selections of cooling equipment for your particular problem, 
whether it be cooling towers with water-cooled units, or 
air-cooled units, or combinations of the two. 





BATTERY OF TWELVE HUDSON AIR-COOLED 
UNITS IN A TEXAS PROCESSING PLANT. 
COOLING—HOT OIL AND GAS 


ENGINEERING CORPORATION 
FAIRVIEW STATION HOUSTON, TEXAS 


CONDENSING—STEAM AND HYDROCARBON VAPORS 





ORBIT 
\ VALVES 


” Caz Valve Maintenance - 


_ with ORBI 


L. P. GAS VALVES 





BRANCHES 


HOUSTON, TEXAS 
407 Velasce 
(serving the Gulf Coast) 
ODESSA, TEXAS 
Starr Warehouse 
(serving West Texas crea) 
CASPER, WYOMING 
The Great Western Company 
(serving the Rocky Mountains 
end Canada) 


PRODUCTION VALVES 


Your Supply Store Carries Orbit Vaives in Stock 


ORBIT VALVE COMPANY 


P. O. BOX 699 TULSA, OKLAHOMA 





REFINERY AND OTHER PLANT CONSTRUCTION—Continued 





COMPANY 


' 
Project = | 


Reimeted | 
Cost Status 


Conviction 








Jobnson Oil Refg. Co.. 
*Kanotex Refining 


*Kanotex 
*Lake Superior Refg 
“Lakeside Refining 


*Lion Oil 


*Lion Oil 
*Magnoka Petroleum 


*Mercury Ou Refining 
*Mercury 


*Midwest Refineries 


Miead oo. 


Refinery Assn. 
*Northern Nat. Gas. 


*Northern Nat. Gas 
*Northern 


*Northwestern 
Refining 

*Ohio Standard 

*Obio Standard 

Oklahoma Refg. Co 

*Old Dutch Refining 


*Pan Am Southern 

*Peppers Refining 

*Peteo Corp 

Petroleum Specialties 

Phillips Petroleum 
Co 


*Petroleum Spee 
*Phillips Petroleum 
*Pure Vi 


*Pure Oil 
*Rooseveit Ou & 

Refining 
Shallow Water 

rT. Co. 
Shell Oil Co 
Shell Oil Co 
*Shell Oil 


*Shell Ol 
*Shell Oil 


Shell Oil Co 
*Sinclair Refiving 
Socony- Vacuum 
Rocony-Vacuuom 
*Socony- Vacuum 


Socony-Vacuum 
*Standard-I nd 


*Standard-Ind 
*Standard-Ind 
*Standard-Ind 


*Standard-Ind 
Standard Oil of N.D 


Standard ((hio) 
Standard (Obio) 
Standard (Ohio 
Standard (Ohio) 
Stanolind Oil & Gas 


Co. 


Stanohnd O1! & Gas 
“Superior Refinery 
Owners, Ine 


“Sunray Onl 


*Texas Co 
Texas Co 


*Tide Water Assoc. Oil 


*Warren Petroleum 
*War 
“Ww ame Oil & Fuel 


*Wileox Oil 
*Wood River Oil 
Refining 


SOUTHWEST 
*Acadia Corp 
“American Petro- 

Chemical Corp. 
Aritona luterests 
Arkanses-Louisiana 

Gas Co. 


July, 1951 


| Elk City, Ola 
| Wood River, Lil 


Cleveland. . 

Arkansas City, 
Kans. 

Arkansas City 

Superior, Wis. 
Mich. 

E! Dorado, 
Kans 
Magnolia, Ark. 

County Line, 
Okla. 

Oklahoma City 

Oklahoma City 
Alma, Mich. 

McPherson, 
Kans. 

Alma, Mich 

Frederickstown, | 
Mo 

McPherson, 
Kans. 
Holcomb, Kans. 


Holcomb 
Sublette, Kans. | 


St. Paul Park, 
Minn 
Cleveland, O 


Cleveland 
Seminole, Okla 
Muskegon, Mich 


El Dorado, Ark 
Oklahoma City 
Plue Island, Til 
Flat Rock, Mich. 
Okmulgee, Okla 1S 


Flat Rock, Mich 


Okmulgee, Okla 
Smith's Bluffs, 


A 
Toledo, Ohio 


| Mt. Pleasant, 

| Mich. 

| Shallow Water, 
| Kens. 

Elk City, Okla. 


Me , Ohio 


Wood River 


| Wood River, Ill 


EB. Chicago, Ind 
RK. Chieago, Ind. 
bh. Chicago, Ind. 
E. St. Louis, Ill. | 


Augusta, Kans 


Neodoska, Kans. 

Sugar Creek, 
° 

Sugar Creek 

Whiting, Ind 


Wood River, Il. | 
Grand Forks, 


Cleveland, Ohio | 
Tulsa, 


Ulysses, Kans. 
Superior, Wis. 


Dunean, Okla. 


Sparks, Okla. 
Lawrenceville, Ill 
} 


Drumright, Okla 


Antioch, Okla. 
Maysville, Okla 
Superior, Wis. 


Bristow, Okla. 
Gary, lod. 


Shreveport, La 
y Charles, 
Florence, Ari 

Blanchard, la. 


— Cracker 


| Alkylate Fac. 


| minal 
Cycling Pit. 


| Olefin Concen- 


| Alkylation Fac 


Vacuum Unit 


Platforming bbis. 

Fluid Cat bbl. 
bbl 
bbl. 


Av-Gas Expan. 


Sulfur Recovery | 
Gas Pit Adds. 


Cat. Crk.; Poly. 
Topping; 


h 


I! 2,500 360 bbl. 

5,900 /1,800 bb 
| 

1,500/6,200 bbl 


22,000 bbis. 


Thermal 
Cat. Reform.; 

Topping 
Expanmon 


Platforming Unit, 1,500 bbls. 


Comp. Sta. 4,000 bp. 
$22,000 bbis 


Pid Cat. Crk., 
Add tnkge, Util.” 


| Gas Ddhydra- 


tion Pit. Addi. 
185,000 Mefd 


30,000 bbi 


: ‘rude Topping | 7,000 bbi 
Cracker; on 18,000 /40 bbl 
nerv 
Aromatic Fae 150 B 370 T 
Cat. Cracker 9,300 bbl 
Revamp Units 
7,500 bbl. 
Cat. Cracker 3,000 bbis 
es Crk. with 
eed Prep. Dei! 
} Gas Pit. | 
Cat. Reformer | 900 bbl 
Car. Crk; Others} 1800 bbl 


Cat Cracker 
Benzene Pit 
Poly Unit 


Gas Extret Pit. 
Marketing Ter- 


60 bbis. 
100,000 mef gas 


255 bbl 





Platforming Unit) 15,000 bbis 
aaeey cadre wo FOC | | 20,000 bbi 
15,000 bbis. 
Hooke ‘to TCC 
Alky f 
15,000 bbis. 
Cat Ck; Alky 9,300 bbi 
| 
| 


Unit 
Crude Expan. 130,000 bbl 


Av-Gas Com- 
ponents 


$2 million 


| 45,000 bbis. 
Research Center| . ; 


Gaso Pit. Exp 200.000 mef 


Topping 6,000 bbl 
Thermal Crk.; | 1000/24 bbi 
Poly | 


2,100 bbl. 


Gas Comp. Sta. | 625 hp. 
Expand +20,000 bbie 


| 15,000 bbl 
6,000 bbl. 
Pit. Additions 
Pit. Additions 
10,000 /3,000 


1,500 bbl 
15,000 bbl. 
6,800 600 bbl 


Motor unit 
Chem. Pit 


$i 9 miilion 
$2 milion 


$390,000 
$7 million Plan 
} 
| 


$160,000 


$150,000 


775 bbl. | $260,000 


$10 million 
| $21 million 
$142,000 
| $2.3 million 
| $2.6 million Design 


| $614 million 


$1.2 million 


| 

| Under Const 1951 

| Under Constr. | June, 1952 | U.O.P. 
Completed | U.0.P. 
) | Phillips 


~~ 


Jan., 1952 
Nov., 1961 


$2 million ‘ Aug., 1953 


$4.2 million 


$40 
$515,130 


Phillips-U.0.P. 
Petco 


May, 1952 


$700,000 


May, 1952 
Announced 


$1.5 million 


$100,000 


| Under Constr 
Under Constr. 


Completed 
| Design 
| ompleted 


Under Ci Yonstr Oct., 1951 
Jan., 1952 
Aug., 1951 


| Completed . +e 
Under Constr End 1952 


| Preparing End 1952 


Announced 


Under Constr End 1951 


Planning 


Planning 1951 
Planning 1951 
Planning 1951 

| Under Constr Jan., 1952 
Planning 


Planning 
Under Constr. 


$1.7 million 


$6 milhon 


$1 million 
$1 miliom 


2.9 million 


Refinery . " $25 million 


4,200 O bP Com- 
pressor Sta 


A Gulf Publishing Company Publication 
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REFINERY AND OTHER PLANT CONSTRUCTION—Continved 





Project 





States 


Probable 
Complenen 





*Bell Ol) Corp. 


Cabot Carbon Co. 
a L. Cabot, 


ne 
*Cabot Carbon 
Cabot Carbon Co 


Cabot Carbo Co. 

*Carbide & Carbon 
Chemicals 
elanese Corp. 

*Col-Tex Refining 


Commercial Petro- 
leum & Transport 
¢ 


Contineotal Ou 
Black Co. 

*Continental Oil 

*Continental Oil 


Continental Onl Corp 


Coaden Petroleum 
Corp. 


Conden 

*Crown Central 
Petroleum 

*Crown Central 

Dei Rey Petroleum 
Ce. 

Dodds Refining Co 

Dow Chemical Co 


*Dow Chemical 
*Dow Chemical 


*Dow Chemical 
E. |. Du Pont de 
Ne 


"Eddy Refining 
Faso Standard 
Etby! Corp. 

PE thy! Corp 
PEthy!-Dow 





Toland 

Jefferson Chemucal 

Bees Ca., Ine 

*Levelland Refining 
il Co 


Lion ( 


*Lubrizol Corp 
Magnola Petroleum 
Magnoba anne 





veport, La. 


Shreveport 
Seurry Co., Tex 
Chalmette, La. 


La. 
Big Spring. 


Aromas Fac. 


Detergent Mig. 
| _Paeilities 


Extractive 





| 


I. | 
| Platforming Unit) 


| Cat. 
Nat. Gaso. Pit. 
M . 


| Nat. Gas Pit. 
Carbon Black 
Pit. 


Big Spring, Tex. | 


Bayou Sale, St. 
ary Parish, 
La 

Bayou Sale, St. 
ary Parish, 


La 
Texas City, Tex 


Pampa, Tex 
Colorado City, 
| Texas 


| 


| 


mours & Co.Jne | 


| Hurricane Creek | Casi 
J Beaure- 


Baton Rouge, 
Lake Charles, 
La 


Westlake, La. 
Lake Charles, 


La. 

Lake Charles, 
La. 

Big Spring, 
Texas 


Rig Sprin 
Houston, Thexas 
Houston 
Chesterville, 
exas 
Jacksonville, 


exas 
Freeport, Texas 


Freeport, Texas 
Freeport 


Freeport 
Orange, Texas 


Houston, Texas 


Baton Rouge, 


A. 
Houston, Texas | 


Baton Rouge, 
La 
Freeport 
Snyder, Texas 
Odessa, Texas 
Pt. Arrbur, Tex 
Pt. Arthur 
Pt. Arthur, Tex 
Pt. Arthur, Tex 
Waddell, Texas 
Baytowa, Texas 
Baytown, Texas 
Baytown, Texas 
Palestine, Tex 
Palestine 
Palestine 
Port Neches, 
Texas 
Pt. Arthur, Tex 


Amarillo, Texas 
Diamond M & 
Sharon Kidge 
Fields, Texas 
Deer Park, Tex. 
Beaumont, Tex 


Field, 


| Black Pits. 
| Thermal Black 
| Ph 
O@ Pura. Car- 
bon Bik. Pit 
Acetylene Pit. 
Chem. Pit 
Cat. Poly. Pit. 
Compressor, 
Dehydration, 
Metenng 
Sulfur Pit 
Carbon Black 
Ph 


Furnace Black 
Refinery Expan. 
Expension, Cat 
Crk., add equip. 
for High Octane 


Crade Topping 

Cat. Cracker 

Pressure Absorp- 
Pht 


tron - 
Refinery Re- 
rs 
| Chemicals, Ex- 
panmon 


le 
Styrene Plastics 


| Topping Unit 


Desaiting Unit 

Chemicals Mfg 
Pi 

TEL Additions 


Ethylene Di- 
bromide 


Fluid Cat. Crk. 
Is0-Dety! Aleo- 
hol Fae. 

Gas Pit. Add. 
Car. Bik. Pit 
3 stage Crude 
Refrig. for Alky 
Unit 

Cat. Poly 


Cyelo. Unit 
Pereo Cat. 
bthanolamine 
t. 

Chem. Pit 

Cat. Crk; Poly 
Camnghead and 
LPG Ph 

Chem. Pit. 
Houdry te TCC 
Gasoline Pit. 


82,192 Ibs. 


| 15 M met 


5O tons 


| 25 million Ibe. 


67,000 Ibs. 
40,000 bbi 


40 000 bbls. 


3,500 bbia, 


4,000 bbls. 
2,350 bbl. 


2,400 bbi. 
25,000 mef 


| 60 Mmef. 


1,200 bbi. 
55,000 bbis 
100 min. ibe. /yr 


83,000 Ibs. 


| 60,000 Ibs. 


40,000 mef 
50,000 bbis. 


45,000 Ibe. 
60,000 bbi. 


| 60,000 bbls. 
| 24,657 Ibs. 


700 bbls. 


3000 /150 bbis. 


50,000 Mef 


15,000 bbis. 





| $4 million 
$8.2 million 


| 


| $15.4 million 
$18.4 million 
malboo 


neg 


Dengn 


Under Constr 
Under Constr 
ing 





Announced 


Completed 





Completed 


| Under Constr. 
Under Constr 


Consider 

Under Constr. 
| Under Constr. 
Under Constr. 








| Kelloe 


: . | Huber Stearns- 
: Foster Wheeler | 
Fall, 1951 Staff Staff 
| 1951 | Grebe and 
Doremus 
| 1951 Grebe and 
| | Doremus 
| 1951 | Grebe and 
| 4th Qtr., 1951 


. ect Koppers 


Braun 
Aug. 1, 1951 Hudson Eng. 


Lubrizol 
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Hoe en ren “toolbox”. Use the vast fabricating 
! Pressure vessels and large weldments built to 
Sai hes acaliincthen Poahen. bck evclecmante: conte 
ment in BS&B’s spacious plants includes a huge 3,000-ton + 
hydraulic press . . . automatic submerged-arc welding . . - one of ~_ 
the largest stress-relieving ovens west of the Mississippi . 
metallic arc oxy-cetyiene and inert-gasshielded metal arc weld 
= vie Reig bending brakes . Sarge oO 
rolls: eS fig machine shops . 
. X-ray inspection. 

wig Litas Shae GuipagseCui acai: et sched 
high pressure equipment to the petroleum and chemical indus- 
ced macnn: bemedan lax taeeaer cok hee 


ox pepee a pecs le gp ggn 2 Phage thor- 
ough A age fulline sa engineers is available for con- 
to help you prepare plans and specifications, 


Write toda ete de. 
ea\elENCy BS&B's couse sip logged, jully experienced 
% “held in i equip facilities. All inquiries 


BLACK, SIVALLS & BRYSON, INC. | 


LA 
FEL RBS 7502 East 12th Street Advertising Department Room 78F Kansas City 3, Missouri 





...a@ sign you can believe in 


You are apt to see this sign anywhere. It might be on 
a ‘dozer “hogging out” a raw site for a refinery in 
Europe or the Near East; or on a 100-ton vessel in 
transit to South America, Canada, or the Orient; or on 
the control board of a petroleum chemical plant on the 
Gulf Coast. It might even be as close as the cover of a 


proposal lying on your own desk. 


But wherever you see it, it symbolizes a project in 
capable hands—Lummus hands. It stands securely on 
its world-wide record—the designing and constructing 
of nearly 200 units of all types for the manufacture of 
motor gasoline, high octane aviation fuel, and fuel 
oils...more than 115 lube oil and wax processing 
plants... over 300 units for making chemicals and 
petroleum chemicals . . . and a score of complete refin- 
eries and chemical plants. 

It’s a good sign to look for, believe in, and rely on 
when you buy complete, integrated engineering service 
for your next project. 





THE LUMM™MUS COMPANY 


385 MADISON AVENUE, NEW YORK 17, N.Y. 
CHICAGO * HOUSTON * LONDON © CARACAS © PARIS 





; 
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REFINERY AND OTHER PLANT CONSTRUCTION—<Continued 





COMPANY 


Project 


Cost 


States 


Engineering 





MeMurrey Refining 
McMurrey Refining 
Mc Murrey 
MeMurrey 
*Monarch Refining 
*Monarch 
*Monarch 


*Monsanto 


Monsanto Chemical 
Co. 


North American Oil 
Consolidated & 
Unaren & Frasier 

“Norther Natural 

*Northern Natural 
Gas 

“Norther Natural 

“Norther Natural 

Onn Refining Co. 

*Pan Am Petroleum 
& Trans. 

*Pan American 
Refining 

*Pan American 


Refim 
Pan Am thern 
Corp. 


*Pan-Am Southern 

*Pan-Am Southero 

*Panhandle Prod. & 
f 

Phillips Chemica! Co. 


*Phillips Oi 
*Phillips Pet. 


*Phillips Pet 


*Phillips Pet 
*Phillips Pet 


*Phillips Pet 
*Phillips Pet 


*Phillips Pet 
*Phillips Pet 


*Premier Petroleum. 
“Premier Pet. 


Premoer ee 
Pure Oi) C 


Pure Oil Co 

*Pure Oil 

*Pure Oil 

Shamrock Oj] & Gas 
Corp. 

Shell Chemical Co 


Shell Oi 
*Shel) Ol 


ry Oil Co. 


“Standard (Texas) 
*Sun Oil 
“Sunray Oil 


| Bartlett Field, 


Texas City, Tex. 


Jones County, 
Texas 
Skellytown, Tex 
Haiduk, Texas 
| Bobbitt, Texas 
McConnell, Tex 
Abilene, Texas 





Texas City, Tex | 


Texas City, Tex. 


| Texas City, Tex | 


Destrehan, La. | 
| 
New Orleans, La 
Destrehan, La. 
Wichita Falls, 
Texas 
Borger, Texas 
Borger, Texas 
Chocolate 
Bayou, Texas 
Dumas, Texas 


Goldsmith, Tex. 
Goldsmith 


Midland, Texas 
Phillips, Texas 


Sweeney, Texas 
8 
| Alvin, Texas 
ps, Texas 
Corpus Christi, 
exas 


Ft. ae Tex. 
Ft. W 


Pt. Worth, Tex. 
Dollarhide, An- 
| drews Co., Tex 
Nederland, Tex. 
Smith's Bluff, 
| T 


exas 
Smith's Bluff 
MeKee, Texas 


| 
| Houston, Texes 


Houston, Texas 
La Porte, Texas 


Houston, Texas 
Odessa, Texas 
Texas City, Tex. 


Fluid Cat. 
Poly Unit 


| Vae.-Plasher 


Revamp 
Thermal Crk. 
Fluid Cat. Crk. 

Poly. Unit 
Alky. Unit 
Styrene 
Mile Peal; 
Put Baan 
Xpansion 
Gaso. Pht., Gas 
Injeetion Facil- 
Gas! Dehyd. Pit. 
Comp. Pit. Add 
Comp. Pit. Add 
Comp. Pit. Add 


Pletforming 
ght Thermal 


Crk. Still 
Av-Gas Expan. 
Aromatics- 
Toluene 
Alky. Expan. 


Cat. Crk. Unit 
Gas Pit., Alky- 


lation 
Refi Expan. 
Fluid Hydro- 
ormer 
Topping Unit 
Carbon Black 
Pit. 
Alky. Expan. 
Nat. Gas Pit 


aad 


bs 


Flesh. 


xara Pit. 


C ormer 
Jet Fuel Bu- 
tane, ete 


Nat. Gaso. Pit. 
API Oil Sep. 
Basic Refining 
Alkylate Unit 
Gaso. Ref. 


Treater 
Expand Ethy- 
lene & Ethyl 


Sulfur Recovery | 
yd 


ng 

Cat rode Tope 
Desalting Unit 
| Crude Topping 
Cat. Crk.-Poly 
Alkylation Unit 





Sunray Oil Corp. ( (Op.)| 8 


Superior Oil Co 
Taylor Refining Co 
“Ta Refining 

Co 


| Nat. Gaso. Pit. 
| TCC Unit 
| Crude Unit 


wig 





550 bbis. 





11,180 bbl. 
| 600 bbl. 

| 126,500 bbl. 
| 20,000 bbis 


| $1.1 million 


} 
| $6.5 million 


| | ; 
2000 bbl | $5 5 million 
8,000 bbi 


80,000 tona/yr. 


3,570 bbi. 
250,000 Mefd 


120 tons 
30,000 Mefd 





20,000 bbi. 
| 30,000 bbl. | $4.8 million 
| $3.6 million 


ta O Meta ition 
175,000 } 
30,000 bbis. oe 


170,000 bbis 





Platforming Unit! 


| 1,250/2,500 bbl. | $4 6 million 


15.000 obi 
30,000 bbl. 
| 38.000 bia. 
| 40,000 bb 


| 372000 bbl. 
15,300 bbl. 


$12 million 


& 


|| $27 million 


}) $5.5 million 
5,000/200 bbi. || 
1,400 bbl $2.7 million 
| 11,000 bbl. | $10.2 million 


$1.2 million 
$238,497 


| $7.5 million 
| $1.5 million 


| 14,000 bbls. 
| 50,000-70,000 
mef. gas 
| Seed The 


21,000 bbl. 
14,000 bbis. 





5,000 bbls. gas0.,) $15 million 


Completed 
Completed 


Completed 


Design 





4th Qtr., 1951 


Engineering 
| Under Constr. 


Announced 
Under Constr. 
Demgn 

Start Y~ 1951 
Under Constr. 


End, 1951 











U.O.P. and Ref. 

U.0.P. and Ref. 

woe. and Ref. 

doe. and Ref 
Eng. 


U.O.P. 
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REFINERY AND OTHER PLANT CONSTRUCTION—C 


Daily Estimated 
COMPANY Plant Site Project Capacity Cost 


Probable 
Status Complenon Licenser } 


—_——— 








‘exas City Refining, | Texas City, Reactivation 30,000 bbls $600,000 Completed U.O.P., Houdry | Staff 
Ine Texas Houdry Cat 

Crk. and HF 

Alkylation 
"Tennessee bLastman Longview, Tex Ethyl Aleohol $5.7 milhon Announced 
*Tex.-Harvey Gas Midland, Texas | Gas Pit.; Refrig. 35 Mef wet $5.5 millon Under Constr. July, 1952 
United Carbon Co | Shamrock, Texas — Black 68,500 Ibs. | 5 milhon Under Constr. 1951 

it 
United Gas Pine Line.| Sterlineton, La. | Dehydration #25.000 mef Under Constr. | ...... J 
United States Rubber | Baton Rouge, Buna W Rubber 82,200 Ibs. Planning | Barly, 1952 
Co. La Pit. Expan. 


ROCKY MOUNTAIN 
*Bureau of Mines Rifle, Colo Demonst. Re- 150-400 ton $333,870 Engineering June, 1952 Blaw-Knox 


*Continental Sulphur | Cody, Wyo. Sulfur Extrae- Contracted 
& Phosphate Corp ton 
*Filtrol Corp Salt Lake City 60 ton Cat. Crk. | 447 bois. $725,406 Conmdering 
Utah 


t 
*Filtrol Salt Lake City 100 ton Cat. Crk.) 745 bbls. $1.9 millos Considering 
*Fronteer Natural Loco Hille, N.M.| Crude Topping | °630 bbls. 

Gasoline Unit $703,986 Completed 
*Frontier Loco Hills Natural Gasoline 10,000 Mcfd 
“Garfield Chemical & | Salt Lake City Sulfurre Acad -_ 


Mig. Corp. 
*Guif Oi Eunice, N.M 3 Compressors | 115,000 Mef $600,000 Completed Hudson 
New Mexico Asphalt Artesia, N.M Pkg. TCC Unit, | 6,000 bbls. $2.5 millon Under Constr Aug., 1951 | Secony-Vacuum | 
end Refining Co Cat. Poly Unit | 300 bbis | Hydro Res. | Sweeo 
Oriental Refining Co Denver, Colo, Perco Cyclover 1,500 bbls Under Constr. } 
sion Unit 
Phillips Petroleum Woods Cross Vac Pr, Gas 8.000 bbbs $10 milhon Constr. Aug July, 1952 Fluor 
Co. near Salt Lake Pit., Storage 1951 
City, Utah Cat. Crk 
*Phillips Borger, Texas Fluid Cat. Crk. | 30,000 bbi Completed Braun 
*Bouthern Union Gas. Farmington HS Extension Under Constr. End, 1951 Staff 
N.M 


$2.5 million Plan 


“Western States Refg Salt Lake City Topping: Crker 3,000 2,200 bbls. $1.1 milbon 


WEST COAST 
*American Smelting Tacoma, Wash Sulfurve acid ‘ $891,739 Announced 


& Refining 


*Dow Chemical Pittsburgh, Cal. Methylene $670,000 Announced 


*Eureka Refining Long Beach, Ca 6,000 bbls. 2.2 million 
*Fletcher (nl Rancho Sao Therma! Crker 700 bbis $176,250 
Petro, Cal Addituot 
*Fletcher ( Wilmington, Cal.) Gas & Fuel Ou 5,000 bbls $200,000 Completed Fletcher 
Hancock Oi! Co Long Beach, ‘ Ethylene Glycol 60,000 Iba. Coomdernng Badger 
*Rothschild OU Cat. Crker. 6,000 bbis. $2 million 
8 es, Cal 
Shell Chemeal Pittsburgh, Increase Am- Completed 
J monta Prod 
Shell Chemical ell Poa Synthetuc Am Planning 
monia Pit 
Shell Chemical Shell Point Refinery 25,000-50,000 $25 millioo Planning 
bbis 
Shell Chemucal Domingues, Added MIBK Under Constr he Braun 
Cahf Prod. Capactt 
Chemica Martines, Calif Octyl, Formal Under Constr. Berbtel Beehtel 
Ph. Expanso 
Loe Angeles, Cal Butanee-Iso- $500,000 
butane 
*Standard pundo Feed Preparatior Under Constr June, 1952 Fluor Fluor 
*Standard ((al undo Platformer 10,000 bbls $7.4 milhon June, 1952 U.OP. Procon 
Standard (il of Calf 7 mdi, Calif TCC to Houdr 7,500 bits $9 mithon Under Constr Dee., 1051 Houdry | Betohel 
f Cal q Resduum Str 55.000 bbls Completed Kellogg Kellogg 
{ | Segu Bensene Pit £50 bt ls $10 million Under Constr. Mid 1952 Fluor Fluor 
Benzene, 3,200 
bbis. Toluene 
auffer Chemical Richmond, Cal Sulfurre ard $283,500 
*Suoiland Refining Bakersfield, Ca Thermal Crker 900 bbls $501, 653 Under Constr Nov., 1951 U.O.P Sunland 
Fluor Process Constr 


Standard © 


Standard (hi tae 


*Sunray Oil Santa Maria, Reconustructior 5,000 bbls 


al | 
Hrea Olinda, Cal. Research Pit $5 milhon Projected 1951 Austin, Field Walker 
and 


Los Angelea, Fluid Cat, Crk 28,000 bbds $8 million Planning Feb., 1952 McKee | McKee 
Calif Unit 
Los Angeles, Ca rude Toy q 20,000 bbts. $12 milhon 
Los Angeles Alkyla \ 250 bbls $135,000 
Olewm, Cal 7 Under Constr Fall, 1951 E.&A 
Wilmington, Cal.) Cat Cracker 28,500 bbis $4.5 milhon 
W Umingtoo Av es $135,000 
\ I bdmonds, Wash Asphalt Refini 65,000 tons/ yr $1 milhom Under Constr 1951 
S. Navy and Bik Hills, Calif Nat. Gas Pit 50 Mmef Planned April, 1952 
Standard Oil of 


Bechtel 


Cal 





FOREIGN 
Canada 
itish American kdmonton, Refinery Offsite Completed 
Ltd Alberta Facabties 
stinb- A menean Ldmonton, Refinery 5,500 bbis Completed 
Alberta 
British. Amenean Moose Jaw, 10,000 bbis. $5.5 million Under Constr Dee., 1951 
Naek 





British American Oil Montreal, East Petro Chemical Planning 
and Shawingan Pit 
Chem 


Col 
xifrey L. Cabot Sernia, Ont Carbon Black $1 millon Planning 
Pht 


Canadian Chemical Edmonton Area, Petro Chemical $40 million Planning 
Co Alberta Ph 

Canadian Ot Froomfield, Ont. Refinery 20,000 bbis. $18 milbon Under Constr April, 1952 Can. Kellogg Can. Kellogg, 
Refineries Plat. Unit 3800 bbis Under Constr. 1952 U.0.P Procon 

“Celanese (orp. Edmonton, Alta Chemical Pit $40 milboo Announced 

Dominion Tar & Mootreal East Petro Chemical $5 millon Design End 1962 Badger Badger 
Chemical Co., Ltd Pit 


® Table continued on page 
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ALKYLATION CONTACTOR 


Provides High Octane and Re-run Yield 
With Either H.S0. or HF Catalyst 


MIX TO SETTLER ACID IN 


DRAIN AND HC FEED 
PUMPOUT 


FEATURING High Internal Isobutane Circulation. Large Heat Trans- 
fer Capacity at Low MTD. Cooling by Water or Refrigeration. Refrigeration 
Unaffected by Feed Analysis. 


Low Construction and Maintenance Costs Assured . . . Simplified 
drive . . . motor or turbine. No supporting structure . . . simple foundation 
only. No acid recycle pump required. Piping simplified. No welds in 


cooling elements. 


STRATFORD ENGINEERING 


CORPORATION 


Petroleum Refining Engineers 


DIERKS BLDG. KANSAS CITY 6 MO, 
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You can't beat the a er of the RIGHT horsepower, the RIGHT 

shoft speed, the RIGHT features all in one compact unit that you 

can use RIGHT where you want it, It's the best way ond the easiest 

way to select your power drives because you purchase one unit, 

handle one unit in your receiving, production, or maintenance 

depariments .. ._ set one unit in place and you're ready to go 
Master Motors, 

evailable in 

thousands and 

thousands of types and ratings (up to 150 HP) give you an enormous 





selection of integrally built power drives from which you con easily 
select the combination of features that's just right for each job 
Open, enclosed, splash proof, fan-cooled, explosion proof 





horizontal or vertical . . . for oll phases, voltages and frequencies 

‘in single speed, multi-speed and voriable speed types 
with or without flanges or other special feotures .. . with 5 types 
of gear reduction up to 432 to | ratio... with electric brakes 

with mechanical variable speed units. . and for every type 
of mounting . Master has them ail and so can be completely 
importial in helping yGu select the one best motor drive for YOU 

Select the RIGHT power drive from Master's broad line and you 

ten increase the soleat@ity of your motor driven products f 
improve the economy and productivity 


of your plant equipment 





THE MASTER ELECTRIC COMPANY : 
DAYTON 1, OHIO ‘ 


‘ 
! 














COMPANY 





Excelsior Refs, Lad. 
— ow: 


Excelmor Refs. 
Imperial Oil, Lid 


Imperial Oil 


Supreme Refiner 

Supreme Refineries 
Reiliy Seton 

*Brighton Terminal 


*Monsanto 8.A 


ua 


A 
Licydmunster 


katchewan 


| Winnipeg 


Edmonton, 


Alberta 


Sarnia 


| Sarnia 
| Edmonten, Alta 


Edmonton, Alta. 


| Stettler, Alta. 


Leaside, Toronto, 


Ontano 
Jumping Pound, | 


tA East 
Shellburn, Ver. 


| Ogden, Alta 
Ogden, Alta. 


La Brea, Trini- 


| Bahia, Brasil 


*Petroleos Mexicanos 


*Petroleos Mexicanos 
Petroleos Mexicanos 


Petroleos Mexicanos 


Petroleos Mexicanos. 


Petroleos Mexicanos. . 


Petroleos Mexicance. 
Petroleos Mexicanos 


Petroleos Mexicanos 


Petroleos Mexicanos 
Petroleos Mexicanos 


Petroleos Mexicanos 
Phillipe O81 Co. 
Phillips 

Philips 

*Private Group 


Puerto Rican Oil 
Refining Co. 


*Refinaria de Petroleo 
do a 
F 


“eee - 5 Petroleo 
Federal 


Refinaria de Petroleos 
do Distrito Federal 


| 
| 


Cubatao, Sao 
Paulo, Brasil 


Mataripe, Bahia,’ 


Brasil 


Salvador, Brazil | 
Salvador, Brazil | 

Concon, Val- 
paraiso, Chile 
El Roble Field, 
Venesuela 

Cerro Manan- 
tiales, Tierra 
del Fuego 
Rio Grande, 
Brazil 


Sao Paulo, 
Brasil 


Petro Chem Pit 
| Refinery Ware- | 


Refinery 
Asphalt Pit 


Topping Pit.; 
ete. 
| Expansion 
Reforming, Vis.| 
Sreaking 





Ref a 4 Cot. 
Poly L.P.G 

Pht. 
Combination Ptt.| 
Cat. Poly. LPG 
Refinery 


Repressur ing 

Crude Stabiliser, 
Nat. Gas., L.P. | 
Gand Re 


Therm. Crk. Ref. 


| Plasties Pit 
| Desulf 





Atzcap 


Mazatlan 


Ciudad Madero, | 
Mexico 


Creded Redere. 


i 
| 
| 
| 
| 


on —_ 


Thread C stande 
Pet., Mex. 
Poza Rica, Mex 


Mata Redonda, 
Vera Crus, 
Mex. 


| pose Ria, Mex. | 


Posa Rica, Mex 


Reynosa, Mex. 
Salna Crus, 
Mexico 


Salamanca, Mex 


San Rogue Fid., | 


Pit 

| Refinery — 
Desulfurization 
Units 


| 
| 


| 12,000 bbis. 


| 18,000 bbis 


12,000 bbls. 


Refinery| 47,250 bbis. 


‘nlarge 

Capacity | 
Enlarge Refinery 
| = ~ eee 


a — 


Improvements to 


Plant 
Gas Purification, 
Pa Maint. 
Lube Oil and 
Paraffin Pit. 
Refinery, Wax 
Ph. 


Refinery 


| Refinery Ex- 
| pansion 
| Therm. Crk. 


Therm. Crk. Ref 
| 


| New Refinery 


| Comprehensive | 


16,600 bbis. 


3,000 bbls. 
| 9,000 bbis. 


3,100 bbis. 


100,000 bbis. 





20,000 bbls. 
25,000 bbis. 


| 10,000 bbls. 


| 2,500 bbls. 
| 10,000 bbls, 


20,000 bbis. 


35,000 bbis 
38,000 bbis. 





| $10 million 
| $2 millon 


$500,000 


$3 milhon 
$300,000 


$100,000 


$995,000 


| $1.5 million 


$18 milhon 


| $20 million 


$10 milbon 


Under Constr. 


Authorized 


Under Constr. 


Under Constr. 


Projected 


| Under Constr 
| Planning 


Planning 


Early, 


Late 1952 


1951 


| 1962 


Nov., 


| Dee., 


1951 


| 1951 


1951 
| 1981 


1951 


1952 





| 
Late 1952 


1951 | Philips McKee 


1951 | McKee-Phillips 
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mantatasancl AND OTHER PLANT 





Plam Site 


Project 





| 





Aquila, 8.A 


Aquila, 5.A 
Anenda Generale 
Italiana Petrol 
he Pet. Mi, 
"Benzene & Pet. Co 
of Hamburg 


Californue- Texas Oil 


Ce 

Cre de Raffinage 
Shell-Berre 
Shell-Berre 
Shel} Berre 


Cie Francaise de 
Raffinage 

Cie Francaine de 
"Raffinage 


Ye. Francaise de 
Raffinage 


‘we. Francaise de 
Raffinage 

‘a Kapanola de 
Petrolecs, S.A 


EP B.A. 


Condor, 8 P.A. Per 
I Industriale Pet 
Chemica 
Condor 
(Condor 


( ondor 


Danwh (iovernment 

Deutaehe- Amen 
Kanwebe Petro- 
Gesellschaft | Haso 

Deutsche Erdoel, A. G 


*Deuteche Vacuum 
Oel AG 

Egyptian Government 

Egyptain Government 


kaso Mandard Refg 


Gewerkschalt Erdoel- 
Raffinene Emaland 
Industrie Chimiehe 
Italiane Petrol 
Industiia Petrolifera 
e Chimes 
Industria Raffine- 
none (in Minerah 
IROM 
Impernal Chemical 
sx1¥w Led 
L'Albance Petrofina. 
Manchester (41 
Refinery, Ltd 
*Mineraloel-und 
Asphaltwerke, A.G 
Monsanto Chemica! 
Co 
* Montecatini (o 
National Oil Re 
finerwa, Ltd 
N.O.R 


N.OR 
N.O.R 


N.O.R 


Buenos Aires, 
A tune 


. Argen- 
13 
| Additional Unit 


tina 
Sucre, Bolivia 


Pawley, Eng. 
Fi 


Isle of Grain, 


ne 
Vall River, 
Union of South | 


rea 
Ancona, Italy 
Trieste, Italy 


Trieste, Italy 


Hamburg-Fiok- 
= 
Gum 
Camperdown, 
Seotland 
Perna, Nether 


ianc 


Berre, France 
Petit Couronne 
Pett Couronne, 
France 

La Mede, France 


Gonfreville, 
France 


Gonfreville, 
‘rance 


Gonfreville, 
France 

Sta. Cruz de 
Tenenfe, 
Canary Islands 

Santa Crus de 
Tenertfe 

Canary Islands 

Santa Crus de 

Tenerife 
Canary Is 


land 
Rho, Italy 


Rho, Italy 
Rho, Italy 


Rho, Italy 


Denmark 
Hamburg-Har 
burg, Germany 


Heide, Germany 


Hambure, 
Germany 
Cairo, Egypt 
Sues, Egypt 
Antwerp, 


Near Lingen, 
Germany 
Mantau, Italy 


Milam, Italy 


Porto Marghera. 
Italy 


Wilton, York- 
abire, England 
Rotkreus, Switz 
Antwerp, Belg 
Partington, 
England 
Ostermoor, 
Germany 
Britain 


Ferrara, Ital 
Liandarcy, 
Wales 


Liandarcy 


Liandarey 
Liandarey 


Liandarcy 


| New Refinery 


Refinery 

Poly Unit 

802 Extraction 
Pluid Cat. Crk. 
Expansion 

New Refinery 


nthetie Gaso- 
ne and Diesel 
Oil Ph. 


ing Pht 
Lube Ol! Ref. 
Gasoline Ex- 
traction Pit 
Expanson 
Expansion 


Crude Dist 


ac 
Expanding Re- 
finery 


Expanmon 
Teepol Pte 
Lube Unit 


Cat. Crk, 


Lube Unit 


Propane- Butane 
Fracuionating 


Reforming U nit 


Propane- Deas 
Percolation 
Unit 


New Refinery 
Cat. ( racker 


Atm. Dist. Ph 


Cracking Pit 


Cracking Fac 
Cracking Unit 


Crude Pit 

Ine. Refn. Can 
New Refinery 
Incl, Crker 
Refinery 
Houdry Cat 
(Crude Ref 


Gasoline Fuel 
Ol Pi 
Crk. equipment 


Petroleum 
Cracking Unit 

Cat. Reformer 
Refinery 

New Lube 
Refinery 
Reconstructior 


Add Poly- 
styrene 
Olefin Pit 
Vacuum Unit 


Propane 
Deasphalting 
Furf Ext 
MEK De 


waxing 
SO2 Kerosene 
Ext 


| 28,000 bbis. 
50,000 bbis. 
3,000 bbis 


110,000 bbis. 
13,000 bbls. 


| 1 milbon b 
80,000 A ogy 


40,000 bbls 


10,000 bbs. 


100 tons 95 Ul 
Lubes & Bright 
Stocks 


8 tons all Paraf- 
fin Wares 


800 bbis. 

105 Mmef 
Ft 

73,500 bbis. 

660,000 bbis. 


1,000 bbls 
25.000 bbls. 


65,000 bbis 
25.000 tons/yr 


11,500 bbde $10 million 
4,750 bbis. 

$11 million 
2,500 bbis 


304 bbis. $100,000 


6,000 bbls. $1 milhon 


700 bbis. 
400 bbis 


$300,000 


27,000 bbis 
15,000 bbs 


30,000 bbs. 
15,000 bbls 
10,000 bbis 


21,000 bbis 
8,843 bbls. 


#2800 bbls. Gas 
+1,250 bhis. Diese 
8,000 bbis 


26,000 bbls $2,500,000 


25,000 bbis 


11,535 bbis $8,670,000 


7,000 bbs. 
4,500 bbls 
20,000 bbis 


4,000 »bis $2 milhon 


2,000 bbls 


21,000 bbis 


30,000 bbls 


1,106 bis. 


450 bbls $18.6 million 


17,000 bbis. 
3,500 bbis. 


1,250 bbis. 
1,700 bbis. 


3,000 bbls. 


Under Constr. 
| Under Constr. 


| Under Constr. 
| Design 


Dengn 

Under Constr. 
Sagaorne 
Uneer Constr. 


Contracted 


| Completed 


Under Constr 


Under Constr 


Under Constr. 


Under Constr. 
Announced 


Under Constr. 
Under Constr 


Under Constr. 


Under Constr. 
Under Constr. 
Under Constr 
Under Constr 
Under Constr 
Under Constr 


Under Constr. 


Planning 
Authorised 


Under Constr. 


Contracted 


Planning 


Under Constr 


Contracted 


| Planned 


Projected 


Under Constr. 


Contracted 
Under Constr. 


Under Constr. 


Under Constr 
Under Constr. 


Pall, 1951 
End 1981 


2nd Half, 1951 
Early 1952 
Rarly 1952 


Farly, 1952 
1951 


Texaco & Juik 


Texaco 


July, 1953 
4th Qtr., 1952 
ug.. 1952 


| Houdry 


Jan., 1952 Phillips 


1951 


Mid 1953 
End, 1951 


End, 1952 
End, 1952 


End, 1952 
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Badger 
North Americap 
Pet. Gas Corp. 


Kellogg 
Kellogg-Lummus, 
U.O.P. 

U OP. 

Foster Wheeler 


Hutte 


Lummus 
Lummus 


Staff 
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BRIDGEPORT BRASS COMPANY 


CONDENSER AND HEAT EXCHANGER TUBE EDITION 


Copper ALLOY BULLETIN — 











“B dge rt” MILLS IN BRIDGEPORT, CONN. AND INDIANAPOLIS, IND.—IN CANADA: NORANDA COPPER AND BRASS LIMITED, MONTREAL 








Dezincification Can Be Retarded 


It is clearly evident that certain de- 
posits of either corrosion products or 
porous materials may set up corrosion 
cells which initiate dezincification in 
brass. Therefore, whatever steps can 
be taken to prevent such deposits from 
attaching themselves to the metal sur- 
face will help reduce dezincification. 
It should be recognized from the outset 
that these porous deposits do not need 
to be any larger in diameter than the 
point of a pin. 

At least five methods have been 
used to retard dezincification; namely— 

. Mechanical cleaning. 


1 
2. Chemical cleaning. 

3. High velocity or turbulent flow. 
4 

5. 


. Formation of protective coatings. 

. Use of inhibited alloys—arsenical 
admiralty or arsenical aluminum 
brass. 


Effect of Silt 

Muntz metal, non-inhibited Admi- 
ralty and non-inhibited aluminum 
brass condenser tubing, kept clean by 
the scouring action of small amounts 
of sand and certain types of fine silt 
entrained in the circulating water, or 
by chlorination and frequent brushing, 
have corroded at low rates (generally 
.001 ipy or less). 

Yellow brass and Muntz metal pip- 
ing and tubing kept free from various 
deposits have given very long service. 


Effect of Turbulence 

The high degree of turbulence found 
at the entrance end of brass condenser 
tubes has been observed as being very 
effective in preventing dezincification 
for a distance of a few inches up to two 
feet. Under very turbulent conditions 
dezincification has virtually been com- 
pletely prevented along the entire 
length of such tubes. Where the turbu- 





lent condition exists at the entrance 
end only, non-inhibited brass alloys 
may be subject to slow attack about 
.022 ipy along the remainder of the 
tube length. However, it must be re- 
membered that high turbulence is 
often associated with impingement cor- 
rosion. Here impingement - resistant 
alloys such as aluminum brass, alumi- 
num bronze and cupro nickel serve 
best. 

It has also been observed that pro- 
pellers cast from high strength brasses, 
which have been in constant service in 
sea water for many years, have shown 
virtually no dezincification although 
there may be some evidence of erosion 
and cavitation. On the other hand, pro- 
pellers idle for some time may be sub- 
ject to rapid dezincification. 


Effect of Protective Scales 

Certain waters which have deposited 
magnesium silicate or silica scales or 
coatings on brass surfaces are without 
effect on the brass. Under such condi- 
tions these silica or silicate scales are 
completely protective to the underly- 
ing metal and the alloy may last in- 
definitely. Dense adherent calcium car- 
bonate scales are also effective in re- 
ducing or preventing dezincification 
but if too thick they will cut down the 
heat transfer rate. 


Non-Scaling Waters Are 
Corrosive 
Dezincification 
occur in non-scale forming fresh or 
salt waters. In many instances, diffi- 
culty from dezincification in suscep- 
tible brasses is unknown until such 


is most likely to 


time as a scale forming water is soft- 
ened. Then it becomes necessary to 
use those copper-base alloys which are 
resistant to dezincification such as red 
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brass, inhibited yellow brasses, arsen- 
ical Muntz, Admiralty or aluminum 
brass. The other alternative is to hold 
the mineral balance in the water at 
such a level that it will be slightly 
scale-forming. 

It has been clearly demonstrated 
over a period of years that the greatest 
difficulty due to dezincification in non- 
inhibited yellow brasses has occurred 
in non-scale forming waters. For the 
most part such waters have a calcium 
carbonate saturation index of from 
minus 0.5 up to minus 3.5. This is usu- 
ally characteristic of a water having a 
low total solids and calcium content 
and an appreciable amount of bicar- 
bonate. 


Effect of pH Values 

Dezincification can occur in fresh 
and salt waters with the pH ranging 
from 5.0 to 8.0 or higher. The pH value 
in itself is not particularly significant. 
It can, however, become very impor- 
tant where adjustment in the pH may 
lead to mineral scale formation or the 
dissolving of mineral scales. 

Non-scale forming waters, such as a 
solution of sodium chloride, will lead 
to dezincification in a non-inhibited 
yellow brass in the presence of de- 
posits at any pH value, ranging from 
pH 1.0 up to a pH of 12. In such 
media, however, the tendency of plug- 
type dezincification is more marked in 
the higher pH range and the tendency 
for general dezincification is greater in 
the lower pH range, with a rather 
broad twilight zone in the central sec- 
tion of the pH scale. This is evidently 
due to the solubility of the zinc corro- 
sion products in solutions having either 
a very low or a very high pH value. 

At this point, it is of interest to note 
that sea water having a pH of 8.0 leads 
to general dezincification of unin- 
hibited Muntz metal at a rate of about 
009 ipy. (6830) 
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ALCOA 


ACTIVATED* ALUMINA 
dehydrates AIR and liquid PROPANE 


for the Texas Natural Gasoline Corporation 
at Wimberly Plant, Tye, Texas 


The propane towers shown in the | ma dry approximately 
30,000 gallons of propane daily to a dew point of minus 40° F. 


The air drying towers dehydrate appcentgeeety 43,000 cu. ft. of 
air per day to a dew point of minus 20° 


Operated since October, 1948, these 
two units show the day-in-day-out 
dependability of ALCOA Activated 
Alumina—a desiccant that can be 
reactivated an almost unlimited 
number of times without appreciable 
effect on its moisture adsorption effi- 
ciency. Alumina particles are strong 


le 


do not break down on repeated 


——— 


cycles of saturation and reactiva- 
tion. Neither liquid water nor wet 


! 
oat 1 || 


steam causes disintegration. 
ALCOA Activated Alumina not 
only dries liquids and air but also 
dehydrates gaseous hydrocarbons to 
lower dew points than any other 


commercial adsorbent. 


mm 


If you want to take advantage of 
the economies ALCOA Activated 
Alumina offers as a drying agent, 
write to: ALUMINUM COMPANY OF 
America, CHemicats Division, 

6176 Gulf Bidg.. Pittsburgh 19, Pa. 





* Reg. T. M., Aluminum Co. of America 


ALCOA) ALUMINAS and FLUORIDES 


ACTIVATED ALUMINAS - CALCINED ALUMINAS - HYDRATED 
ALUMINAS + TABULAR ALUMINAS + LOW SODA ALUMINAS 
ALUMINUM FLUORIDE - SODIUM FLUORIDE - SODIUM 
ACID FLUORIDE - FLUOBORIC ACID + CRYOLITE - GALLIVE 


rn Mee oS om 
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REFINERY AND OTHER PLANT CONSTRUCTION—<Continved 





Plant Site 


Project 


|_sam 





| Merkwiller, 


Liandarey, 
Wales 
Usndarey | 
Vallo, near Ton- 
berg, Norway | 





France 
Genoa, Italy 


| Milam, Ttaly 


Philblack, Ltd 
Raffinerne Belge de 
Petroleos, 5.A. 

Raff. Belge 


ves Francaises 

de Petrole de | 

V Atlantique | 

*Raffineries Francaises 
Reffinene Siciliane 

Olli Mimerali, Sp.A. 


Refineria de Petroleos 
de Esecom! 


ibreras, 
SA., (REPESA) 
REPESA 


REPESA 


REPESA 
*Ruhrbau, G.M.B.H 
*Ruhrehemie, A.G 


B.A. Cone. Ref. Pet. 
Port 


fet, Pet. 
8.A. Cone 


Pet 
em Port 
Scottish Otis, Ltd, 


em 
8.A. Cone. 
em Port 


Scottish Oils 


Scottish Oils 
ar Chemical Mfg. 
Ltd 


Shell Refining & Mar- 
keting Co., Ltd 
Shell R. & M 


Shell R. & M 
Shell Union Oil 


Societe Generale Des 
Huiles de Petrole 
Seciete Generale 


Societe Industrial 
des Petrole 

Societa per |'Indus- 
tria del Petrolio 

Societa per Anional 
Reffineria Padan 
Oli Mineral 

Seciete per Asioni 
Raffineria Padana 
Oui Mineral 


| Augusta, Sicily 


Rome, Italy I 
ington, 


France 
Paris 


Cartegena, 
Spain 


Escombreras, 
Spain 


| Escombreras 


C 
Holten, Germ. 
Cabo Riuvo Pit., 


Port: 
Cabo Tove Pit.) 
Porti | 


Cabo a Pit | 


G th, 
Seotland 


| Cartagena, Spain 
| Muetheil, Rebr | 
)berhausen- 


Grangemouth, 

Scotland 

Staniow, Eng. 

~ Haven, 
land 

Bell Haven, 

Ex 

Staniow, Eng. 


France 


Dunkirk, France 


Dunkirk, France 


Antwerp, Belg. 
La Spesia, Italy 
Milan, Italy 

San Martino di 
Treeate, Italy 


Porto Margb 


former 
| Crude Refinery 


ractn. 
Crd. Crk. Ref. 
| 


Additional 
Boilers 

Generating 
Plant 


Cat. Crk 
Lube Oil, As- 
phalt 


Capacity In- 


crease 
Cat. Cracker 


pe Rtuake 


| Petrochemicals 


| 
C ‘at. ¢ ‘racker | 
| 


Carbon Bik. Pit. 
Topping Unit 
Atmos., Vac. 
Dwtill. 
Conschdate 
Refinenes 


Therma! Re- 


Four cell induced, 


Crude Refinery 
| Topping Unit 
| Cracking Unit 


Reformer 


| Stage I 1 Pipe 


Stull Distil., 
Phos. Acid 


&  Tirting Pit 
Buoyancy 
Foundations 
Plant 
Extension 
Reforming Unit 
Feed Prep 
Comprebensive 
ing 
Wharf, tankage 
A 
Is0-Propyl Pits 
Crude Reform. 
Furl. Ref. Sol. 
Dewax., Wax 
F 
Expansion 


Refinery 


Refinery 





Oli Mineral 
(IROM) 


Socony-Vacuum 
Francaise 

Soceny- Vacuum 
Francaise 


Secony-Vacuum 
Francaise 


Socony- Vacuum 
Itahana, 8.P_A 

*Scuth _— Coal 
Ol 4 G 

Stanic industria 
Petrolifera 


July, 1951 


Italy 


A bh ve 4 
Vac Distill., 
Acid Treat., 
Contract Filtra-| 
tion for Lube | 
Oils, Electric | 
Gen. Unit, 

Load Facilities 

T.C.C. Unit 


MEK Unit 
Grease and 





G " 
Naples, Italy 
Coalbrook, 
Orange Free St. 
Leghorn, Italy | 


Coal Synthesis 


| Visbreaker 


| 


Plant 
Ref. Expan 


13,000 KW 


10,000 bbis. 
1,000 bbis. 


| 1,550 bbils 


1,630 bbis. 


350 bbis. 


1,630 bbis. 
2,000 bbis. 


137,000 Iba. 
8,000 bbis. 


| 7,000 bbis. 


7,100 bbis. 


| 2,500 bbils. 


1,5 min. tons 
= yr. 20,000 
J 


37,700 bbis. 


75,000 tons per 
year 

110,000 bbls. 
116,000 bbis. 

60,000 bbis. 


33,000 bbis 
2,400 bbis 


| 30,000 bbis. 


30,000 bbis 
10,000 bbis. 


13,000 bhis. 


11,600 bbis. 


1,000 bbis. 
900 Ibs. 


3,500 bbls. 
13,000 bbis. 


| $48 million 


$52 millon 


$34 millon 


$6 million 


$38, 105,000 


$20 million 


$15 millon 


$6.4 million 


$6 milbon 


$50.4 million 
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Authorised 


Under Constr. = 
Under Constr. | 
| 








Completed 


| Under Constr 


| Under Constr. 
| Under Constr 
Under Constr. 


1951 
Spring, 1952 


| 1951 


Under Constr 
| Under Constr 
Under Constr 


Early 1952 
| Late 1951 
Under Constr. | 1951 

Under Constr 
| 


1951 


| 1951 
Mid, 1952 


Under Constr. 
Under Constr. 


Planned 
Under Constr Pall, 1952 


Contracted 


| Planning 
| Under Constr. 
| Under Constr. 


Under Constr. 
































REFINERY AND OTHER PLANT CONSTRUCTION—Continved 


? ' 
™ Probable =| 9 
Completion | Licenser 


| Daily Estimated 
COMPANY Pleat Site | Project Capacity Cost Status | 





Stanie Ind. Pet Bari, Italy | Modernization 12,000 bbls. 1952 
Standard Fraocame Port Jerome, Dewexing Plant | 1,200 bbis. Design End 1951 
France $6.4 million | 
Port Jerome, Dessphalting 1,800 bbls. Dengn End 1951 
Franee Plant | 
Port Jerome, Cat. Ork 10,000 bbis. $10 million Authorised Mareh, 1953 
les Franee 
Standard (hi Reignum Dist. Crack 33,000 bbis Planned Early 1952 
Standard. Vacuum Wentworth, Refinery 10,000 bbis. $12.3 million Planning Late 1953 
Ref. of South Africa} Durban. Union 
| of 3. Afries | 
Trent OW Prod Ne § . 11,500 bbis $4.8 million Plans approved 
Development Co. 
Umion Petrol Refinery.| New Refinery $20 millon | Projected 
Led Union of South 
Afnea 
Vacvem Ol Co., Ltd. | London, Eng. Oil Refinery 63 min. bbis/ | $28 million Planning 
yt 


Birkenhead, Grease Pit $1 million , Contracted -_ Early 1952 


England 
Vacuum OW Co. Coryton, Eng Lube Refinery 


Vacuum Ol) Co., Ltd 
17,000 bbis. $30 mihon Under Constr. Sept., 1962 


Anglo-lranian Abedan, Iran Cat. Cracker 30,000 bbis. Completed 
Anglo-lranmn Abadan, Iran Gas Reeov., 22,000 mef Completed 
Stab | } 
Arabian American | Abqaig, Saudi Crude Ol 300,000 bbis. $4.8 million Completed Staff and Fluor | Fluor, Middle 
Oil Co re Statuhaer | East, 8.4 
Consolidated Ref, Lid.| Haife, Palestine | Gen. Facilities | 35,000 bbis. Planned Radger 
Convermon of 
Kellogg Comb- 
Top. and Crk 
Iraq Government Haghdad Area Refinery 24,000 bbls $19 6 milhon Planning 
Turkey Government Ramandag Field) Refinery 3,000 bbls. $5 5 milhon | Planning 


Near East | 
Foster Wheeler Foster Wheeler 
Badger | Badger 


Far Bast 
Pet. Mij Balkpepan, Expanmoa 50,000 bbls. Under Constr 
(Shell Borneo, East 
Indes 
Bataafeche Pet. Mij Piadjoe, Sumatra Rehad. to Com- 71,000 bbis. Under Constr 
prehensive Refg 
Rataafsche Pet. Miy Tjepu, Java Rebuild TEL Planning 
Blending Unit 
& Dist. Unit 
Burmab Oi) Co., Ltd. | Syriam, Burms | Purf. Sol. De- j ; Designing 
wax., Wax Mie 
*Burmah (hi Chauk field, 2 Stage Distilla Under Shipm. 
Rangoon Central Burma | tion & Related r 
Fac 
KOA Of Co., Lid Marifu, Japan Expanmon of Restricted to Under Constr. 
(anc Vac. Unit, 3,000 BPCD | 
Caltex Oi Co., Lad Contact Rerun 
Unit 
Kos OF Co., Lid Marifu, Japan Solvent Dewax- 
ing Pit.; Solvent 
Extracting Pit 
Mitsubishi Ol Co., Tokye, Japan Vacuum Dustilla 1951 
te tion Unit 
Mitsutash: Ou Tokyo, Japan Solvent Extrac- 1951 
tion & Dewax 
ing Processes 
Nippon OF Co., Ltd Yokohama, Renae ne- Ketone 
Japan Dewaxing-De 
oiling Unit 
Nippos Ou Kudamatsu, Benzene-Ketone 
Japan Dewaxing-De- 
oiling Unit | 
Nippon Onl Japaa Lube OW Under Constr | Separator-Noble 
Refining 
Wakayama, Propane, De- 1,200 bbis. Under Constr Oct., 1952 8.0.D. Staff 
Japan waxing 
Wakayama Phenol Ext 1.720 bbls. Under Constr Oct., 1952 8.0.D.-Staff 
Wakayama Vae. Distill 4,700 bbis. Completed §.0.D.-Staff 
Wakayama Wax Pit 600 bbls. Completed 8.0.D.Stafl 
Wakayama Propane Deas- 500 bbs. Completed .. | 8.0.D.-Sraff 
phalting 
Wakayama Topping Pit 10,000 bbis ‘ompleted Staff 


Demgn 1951-1952 


* Australian Shell Clyde. New LVI Lube Of 250 bbis. $620,000 Under Constr Sept., 1951 
South Wales 

Austrahan Sbel) Oi) Geelong, Vie New Refinery 14,000 bbls $4.8 million Under Consid. | Late 1954 

‘o torm, Australes 

Australian Shell Geelong, V Bitumen and $10 million Projected Late 1953 
tora, A lia | Luboil Plant 

Austrahan Shell Geelong. Vie Asphalt, Lube Projected Late 1953 
toria, Australia Sol. Extet Pit 

*Australian Shell Melbourne, New Refinery 22,000 bbis Under Constr Fall, 1953 
Austraha 


* First appearance in tabulation ¢ Added capacity 
NOTE: Austin—Austin Co Badger—E. B. Badger & Sons Barnes —W. M. Barnes & Co Betehel — Betchel Corp. Blaw-Knox Blaw-Knox Construction Co. . Braun 
C. PF. Braun Co Breda—Breda Co. of Milan Brown & Root~-Brown & Root Construction Co. Cabot Eng.—Cabot Engineering. Can Kellogg Canadian Kellogg Co 
Chicago Bridge & Iron Works Co. Conoco—( ontinental Oil Co. Delta— Delta 
Engineering Cory Dresser — Dresser Engineering Corp. Ebaseco -Ebasco Services, Ine E & A—Ehrhart & Arthur, Inc. Esso Eng —Esso Engineering Corp. Fletcher 


Fleteher Oil Co Fluor— Fluor Corp Foster Wheeler —Foster Wheeler Corp. Graff Graff Engineering & Equipment Co. Grebe & Noremus—Grebe & Doremus Process Co 
H. W. P.—Head Wrightson Process, Lic. Hydrocarbon— Hydrocarbon 


Cat Constr.—Catalytic Construction Co Chemico -Chemical Construction Co. C.B.al 


Houdry —Houdry Cory Huber—J. M. Huber Corporation Hudson —Hudson Engineering Corp 
Research, Inc J, & L.—Jones & Laughlin Supply Co. Kellogg—The M. W. Kellogg Co Kellogg P. A.—Kellogg Pan-American. © Koch—Koch Engineering Co Koppers— 
Koppers Co., Ine Knowles—Morris Knowles &4 Co.  Lummus—The LummusCo. © McKee—ArthurG. MeKee Co. O. L. Olson P. A. Hydro Kes.—Pan American Bydro- 
carbon Research Co Parsons —The Ralph M. Parsons Co @ Perco— Div. Phillips Petroleum. Petco — Petroleum Engineering Tool Co. Petrocarbon— Petrocarbon Ltd. 
Philhpe- Phillips Petroleum Co Pioneer — Pioneer Industrial Co Pritchard —J. H. Pritchard Co. Pro Eng—Process Engineers, Ine. Process Constr— Process Construction 
Co Ref Eng—-Refinery Engineering Co. Ref Maint—Refinery Maintenance Co.. Ine Schneider —Seaneider & Cie. Socony-Vae—Socony Vacuum Oil Co. so0D— 
Standard Oil Development Co Stearns Roger —Stearns-Roger Manufacturing Co. | Stone & Webster—Stone & Webster Construction Co Sunland—Sunland Refining Co. 
Sweeo - Southwestern Engineenng (o Tatsum: -Tatsumi Engineering Co. Tellepsen - Tellepsen Construction Co. Texaco—The Texas Co UUr—Universal Oil Products 


Co. Walker—P. J. Walker Co. 
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From pipe stills to fluid cats...with Jersey! 





Various Jersey Standard affiliates have been on Kellogg's cus- 
tomer ledger for twenty-five years. In that time, Kellogg has built 
a score and more of process units for the New Jersey, Maryland, 


Louisiana and Aruba refineries of Jersey affiliates. 


Process development also found these two companies 


working along the same paths, a fact which culminated in Kellogg J 
being entrusted with the erection of the world’s first Fluid cata- ] 
lytic cracker...in 1941 at Esso Standard Oil Company's Baton 
Rouge Refinery. 

In the last decade, following this historic develop- 


ment, Kellogg has erected for Jersey Standard and its affiliates 
—seven more Fluid “cats”, the largest hydroformer in the world, 
a hydrogenation unit, combination thermal units, delayed coker, 
thermal reformers and propane and phenol processing plants... 


on three continents. .units capable of processing almost 500,000 











BPD of petroleum products. 


THE M. W. Kezzoce Company 


A SUBSIDIARY OF PULLMAN INCORPORATED 





for fifty years an integral part of processing history 


NEW YORK JERSEY City LOS ANGELES TULSA HOUSTON TORONTO LONDON 
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feeecaces- 


Partrait at . 


This year is Kellogg's fiftieth of service to in- : 
dustry. At this time naturally, as a group of men— 
known collectively to the modern business world as 
The M. W’. Kelloge Company—we can think back 
nostal gically. We can remember the chimney stac ks 





“Getting the Most out of Talent’’ 


Preceding camera “portraits” of M.W 
Kellogg today, appearing in this publication, have 
guided the regular reader through the major re 
search and development phases of Kelloge opera 
tion, through Process Engineering, and through 
the basic steps of Design Engineering 

This month, the camera focuses on a few of 
the many special groups and unique devices that 
Kelle 


engineers more efficient 


utilizes to make the efforts of its design 


Ks 


], POR EVERY SPECIFIC PHASE of 
Heat Transfer Divisior 


x ers 


gneng 


5 BUT MAN AND BRAIN POWER + 
gn engineers. T 


te 
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. the first crude vessels for oil 


. our first combination unit. 


we built in 1901 

refiners in the ‘teens 
The forty-odd Fluid cat crackers built in these 
years. But, after all, The M. W. Kellogg Com- 
pany is only a factor as it is able to serve 
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industry today. For that reason, we are present- 
ing this series of monthly camera studies which 
document our belief that a truly integrated or- 
ganization can better serve industry to achieve 


greater earning power. This is No. 6 in the series. 
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3 CLOSELY ALLIED TO ESTIMATING 
° Scheduling — not onl f the engir 
asing, fabricat nd ens 
ling personnel is measured i j T} 
i stead in the se r ip of re wc schedules for 


t at the earliest late consistent with 


ANOTHER SPECIAL AID is this gu 


© strain gauges. This tool permits eng 


NEXT MONTH 


in the seventh in this series of camera studies of M. W. Kellogg today 


you will review the 


sm portant role that Technical Data and Standards play in the engineering and procurement functions 











Pressute Ve: 
Vecuum Vessels 


Orums end shells 

Heat Exchanger 

Process Piping 
Wi-pressure—t-temp 


Frachoneting (olumas 


ads and H 
Grant One-Prece Bends 
borged and | 
Welded Fittings — 


Rodro! Brick Chimneys | 
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This 8 foot diameter tube sheet is for a recycle-catalyst cooler on a giant 
cat-cracker. Tons of erosive pou der uill pour through the cooler’s tubes in min- 
utes as it controls regenerated catalyst temperature. Kellogg's exclusive fabri- 


cating techniques really pay off in equipment for such tough processing jobs. 


Rigid Quolity Control 
s maintained by 

spectors reporting di 
rectly to Shop Man 
age nt rather than 
to Production execu 


es 


PERATORS IN WESTERN CANADA 


Kel 
mmplete shop 


f all types 


The M. W. Kellogg Com pany A Subsidiary of Pullman Incorporated) New York, Jersey City, Los Angeles, Tulsa, Houston, Toronto, London, Paris 





8,8’-oxydipropionitrile (ODPN) 
is a highly selective solvent 
and may be used, in conjunc- 
tion with a paraffin. to sep- 
arate a variety of organic 
compounds by liquid-liquid 
fractional extraction. Distribu- 
tion coefficients of various 
aromatic compounds between 
ODPN and a paraffin hydro- 
carbon are tabulated. Rules 
are given for the extension of 
these data to compounds not 
listed. 


Mt! use of selective solvents 
| by the chemical industry for 
extractive separations is well 

known and has increased steadily in 
recent years. Examples are the re- 
moval of aromatics from lubricating 
oil stocks with furfural® and the ex- 
traction of pyridine from water with 
benzene. A_ relatively develop- 
ment is the separation of chemically 
similar compounds by fractional ex- 
traction between two solvents. such as 
the partition of ethyl and isopropyl 
alcohols between xvlene and water and 
the distribution of o- and p-nitrochlo- 
robenzenes between heptane and meth- 


new 


anol.” 

Saunders* has shown the high selec- 
tivity for aromatic hydrocarbons over 
paraffins exhibited by nitriles, espe- 
cially 8,8’-oxydipropionitrile, 8,8’-im- 
inodipropionitrile, and 8,8’-thiodipro- 
pionitrile. The work reported here 
shows that £.f’-oxydipropionitrile. 
hereafter referred to as “ODPN,” also 
exhibits a selectivity between aromatic 
compounds which have different car- 
bon-hydrogen ratios, contain different 
substituents, -r show position isomer- 
ism. Distribution coefficients of vari- 
ous substituted aromatics, between 
ODPN and a paraffin hydrocarbon, 
have been obtained and indicate the 
potential usefulness of such a system 
in effecting separations by fractional 
extraction. A number of examples of 
single-stage separations are also pre- 
sented. which indicate that these distri- 
may be used to 


bution coefficients 


P edict actual separation factors. Sub- 
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sequent papers will deal with the re- 
sults of some multistage extractions 
carried out with ODPN as a solvent. 


Properties of ODPN 


Physical and Chemical Properties 
ODPN has the following chemical 
structure: 
1 =¢ CH CH. — O 
CH, — ¢ N 
Its important physical constants are 
given in Table 1,' together with those 


-CH 


TABLE 1 
Physical Properties of Solvents 


Property 


1 4 





5,8’-Onydipropie 
trile ODPN 


6.8'-Thiedipre- 


ap promitrile 2 pronitrile 





Appearance 

Molecular weight 

Melting point | + 0.05" ¢ 

Boiling point (lmm 

Boiling point 5mm 

H of 10 percent aq. sol 

Jensity, 30° C 
Viscosity, cp. 30° ¢ 
Surface tension dynes, em., 30° C 
Refractive index 5; 

Flash point, Tagliabue (Closed Cup 

{ 


Solubility in water, 25 
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Colorless Liquid 
124.14 


Colorless Liquid White Crystals 
5 142.20 
26.30 228 65 622.10 


120 


2 percent 
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of the corresponding imino and thio 
compounds, These solvents show the 
usual nitrile reactions, such as hy- 
drolysis in the presence of strong acids 
and bases. ODPN is thermally un- 
stable, yielding acrylonitrile and water, 
at temperatures above 175° C. 


Solvent Properties 

One of the outstanding characteris- 
tics of ODPN is its extreme immisci- 
bility with paraffin hydrocarbons, the 
mutual solubilities being about 0.1 
percent, Saunders*® has shown the un- 
usually large two-phase area of a ter- 
nary phase diagram involving ODPN, 
a paraffin, and an aromatic. This gives 
ODPN a marked advantage over a 
solvent such as furfural for the pro- 
duction of relatively pure aromatic 
hydrocarbons, An extract of at least 
94 percent benzene may be obtained in 
a single contact from a benzene-hep- 
tane mixture containing from 10 to 80 
percent benzene. The concentration of 
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TABLE 2 
Comparison of Selective Solvents 


SOLVENT 





Furfural 
Dumethy lformamide 
6’ -Oxydiproponitrile 


“Conc. im Parattin (Weight Percent 
Cone. m Solvent (Weight Percent 


benzene in the ODPN, over the range 
studied, has little effect on the paraf- 


fin to benzene ratio in the extract. 

In order to illustrate the selectivity 
of ODPN for aromatic hydrocarbons 
over paraffins, relative to that of cer- 
tain other solvents, the solubility of 
n-heptane in the solvent and the distri- 
bution coefficient of naphthalene be- 
tween n-heptane and the solvent were 
determined and are shown in Table 2. 
The separation factor, 8, for two com- 
pounds, A and B, distributed between 
two phases, I and II, in equilibrium is 
given by Equation 1. 


1) (Cone. of B in IT) 


Il) (Conc. of Bin 1) 
(1) 


> (Cone. of A in 
Cone fA 


This general expression holds equally 
well for the case where the compounds 
A and B are partitioned between two 
solvents and the case where only one 
solvent is used, the second phase con- 
of a mixture of A and B. If 
compound A is a paraffin, compound 
B, an aromatic, phase I, a mixture of 
A and B, and phase II, the solvent, 
then the second factors in the numera- 
tor and denominator of Equation | 
represent the reciprocal! of the distribu- 
tion coefficient of the aromatic be- 
tween the paraffin and solvent. The 
first factor in the numerator will be 
close to unity for low concentrations 
of aromatic, while the first factor in 
the denominator represents the solu- 
bility of paraffin in the solvent. Hence, 
the separation factor in Table 2 
obtained by taking the reciprocal of 
the product of the second and third 


sisting 


was 


TABLE 3 
Distribution of Aromatic Hydrocarbons 


Distribution Co- 
efficient * 

Hensene 2 
Toluene 7 3 
o- Xylene 7 4 
m- Xylene , 
E Xylene 

thy ibensene 4 60 
Myrene J 
Ment ylene 
Cumene 
Pseudocume ne 
Tetralin 
Naphthalene 
a-Methyinaphthalene 
6-Methylnaphthalene 


| 
iy 
) 


"Conc. in Paraffin 
Cenc. in ODPN 


Weight Percent 
Weight Percent 


Selubshty of 
o-Heptane in. 
enght 


Dist. Coefl. of 
Fract. Naphthalene * 


Separation 
Fecter 

on! om i7 

112 0.40 22 

ool 17 590 





columns and represents a_ limiting 
value at low concentrations of naphtha- 
lene, This is a convenient basis for 
comparison and shows that the rela- 
tively high selectivity of ODPN is due 
to its unusually low solvent power for 
paraffins. 

It has been found, however, that 
the selectivity of ODPN is not limited 
to aromatic hydrocarbons over paraf- 
fins, but that this solvent also differ- 
entiates between various substituted 
aromatic and conjugated heterocyclic 
compounds, For example, if a mixture 
of mono-t-butyl-p-cresol and di-t-butyl- 
p-cresol is treated with the solvent, the 
monobutyleresol will be largely dis- 
solved while the dibutyleresol is pre- 
cipitated as a solid. 

The high order of selectivity shown 
by ODPN for many systems, combined 
with its nearly complete immiscibility 
with paraffins, made the ODPN-paraf- 
fin system a logical one to investigate 
for use in making separations by frac- 
tional extraction. Hence, determina- 
tions were made of the distribution co- 
efficients of a number of aromatic 
compounds between a paraffin hydro- 
carbon and ODPN. n-Heptane was nor- 
mally used although it was found that 
the value of the distribution coeffi- 
cient was independent of the particu- 
lar paraffin provided the concentra- 
tions were expressed in percent by 
weight. 


Experimental Procedure 


The procedure used in determining 
the distribution coefficients consisted 
in weighing out 50 grams each of 
ODPN and n-heptane into a 250-ml. 
separatory funnel, Five to six grams 
of the aromatic solute was then accu- 
rately weighed into the funnel by 
means of a weighing pipet. The mix- 
ture was vigorously shaken at room 
temperature and allowed to settie for 
at least one hour. The layers settled 
very quickly and in no case was the 
formation of an emulsion noted. 

After separation, each layer was 
analyzed by determining its refractive 
index and comparing with that of a 
known mixture, Material balances on 
the solute had an average error of 
about 2.5 percent. In the case of some 
of the pyridine derivatives, analyses 
were by titration, and the error was 


still less. Certain of the aromatic hy- 
drocarbons were determined in the sol- 
vent phase by adding 50 grams of 
heptane, 125 ml. of water, and heat- 
ing to about 70° C., whereupon the 
water and solvent layers became misci- 
ble and the aromatic hydrocarbon was 
transferred practically quantitatively 
to the heptane layer. This was sepa- 
rated while hot and analyzed by re- 
fractive index, thus necessitating only 
one known refractive index curve for 
the analysis of both phases of the 
original mixture. The distribution co- 
efficient was calculated by dividing the 
concentration of solute in the paraffin 
layer by its concentration in the sol- 
vent phase, both expressed as percent 
by weight. 

The n-heptane used was research 
grade material and had a refractive 
index, np*" 1.3880. The ODPN was 
purified by vacuum distillation and 
had a refractive index, np*® = 1.4420. 
An indication of the purity of each 
solute is given in the tables by its re- 
fractive index or, where appropriate, 
its freezing point. 


Results 


The first class of compounds studied 
were the aromatic hydrocarbons and 
their alkylated derivatives. Distribu- 
tion data for these are shown in Table 
3. It may be seen that the effect of 
adding a methyl group to an aromatic 
ring or side chain is to multiply the 
distribution coefficient by a factor of 
1.6 + 0.2. The ortho substituted aro- 
matic hydrocarbons appear to have a 
definitely lower coefficient than the 
corresponding meta and para deriva- 
tives. This effect is illustrated by the 
xylenes, mesitylene and pseudocumene, 
and the methyl-naphthalenes. A com- 
parison of styrene with ethylbenzene 
shows the pronounced lowering of the 
distribution coefficient caused by un- 
saturation in the side chain. 

Table 4 gives the results with alky- 
lated pyridines. The value for B-pico- 
line may be slightly high due to the 
presence of traces of 2.6-lutidine. It 
was purified from a 145° tar base cut 


TABLE 4 
Distribution of Pyridine Derivatives 


Purity 
8,20 


Distribution Co- 
or F.P. efficient * 


Compound 





Pyridine 1.5000 
a-Picoline 1.5000 
6-Picohne 1.5042 
+-Picoline 1.5028 
2,4-Lutidine 1.5006 
2,6-Lutudine 1.4986 
2,5-Methylethylpyrid’ne 1.5014 
Quinoline 1.6258 
Isoquinoline 2ec 
Quinaldine 1.6086 


*Conc. in Paraffin (Weight Percent 
Cenc. m ODPN (Weight Percent 
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TABLE 5 
Distribution of Alkylated Anilines 


i 


~ 


Distnbunea Co- 


=? 


g.. 
ad 


Compound 
Anthne 
oToluidine 
p-Toluidine 
2,4-Xylidine 
2,5-Xylidine 
Ethylaniline 
Mesidine 
a-Naphthylamine 
Meth ylaniline 
Ethyltaniline 
Ethyl-o-toluidine 
Methy!-p-toluidine 
Ethyl-2-naphth ylamine 
Dimethylaniline 
Diethylaniline 
Ethylbensylaniline 
Dimethyl-o-toluidine 
Diethyl-o-toluidine 
Dimethyl-p-toluidine 
Diethyl-2-naphth ylamine 





eee eee ee 
$o58828 298 


REESE 


S$856 


*Conc. in Paraffin (Weight Percent 
Conc. in ODPN Weight Percent 


by a single application of acetic and 
phthalic anhydrides, according to the 
method of Riethof, et. al..’ and prob- 
ably should give a coefficient close to 
that of y-picoline. Differences caused 
by the presence of alkyl substituents 
alpha to the nitrogen are readily ap- 
parent in the distribution coefficients 
of the picolines and quinolines. The 
introduction of a second methyl! group 
alpha to the nitrogen, as in 2,6-luti- 
dine, has an effect equivalent to an 
ethyl group in the beta position, as in 
2,5-methylethylpyridine. These differ- 
ences may be caused by steric effects, 
such as a hindering of the approach 
of solvent molecules to the nitrogen 
atom by the presence of methyl groups 
in the alpha position. 

The distribution coefficients of vari- 
ous alkylated anilines are shown in 
Table 5. Again the effect of ortho sub- 
stitution is marked, especially when 
the nitrogen is also alkylated. For ex- 
ample, the distribution coefficient of 
dimethyl-o-toluidine is 2.5 times that 
of dimethyl-p-toluidine. The introduc- 
tion of a second ortho group, as in 
mesidine, has a greater effect than the 
first one. Probably not only do ortho 
alkyl groups partially block the ap- 
proach of solvent molecules to the 
nitrogen atom, but they also interfere 
with its rotation when alky!| groups 
are attached. As might be expected, 
the addition of a methyl group to the 
nitrogen has, in general, a greater 
effect on the distribution coefficient 
than its addition to the ring or to an 
alkyl group. 

In Table 6, the distribution coeffi- 
cients of several hydroxy, chloro, and 
nitro substituted aromatics are listed. 
The eighty-fold increase in the coeffi- 
cient of di-t-butyl-p-cresol over mono- 
t-butyl-p-cresol is probably due to a 
“hindering” of the hydroxyl group by 
the adjacent butyl groups. A similar 
ortho effect was noted in the case of 
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the xylenols by Golumbic, et al., who 
studied the partition of the lower alky! 
phenols between cyclohexane and 
water.° 

A single chlorine atom does not ap- 
pear to change the distribution coeffi- 
cient of an aromatic appreciably un- 
less it is ortho to an alkyl group, as 
in o-chlorotoluene, in which case the 
coefficient is raised. However, a second 
chlorine substituent increases the value 
of the coefficient. The striking differ- 
ence between ortho nitrochloro com- 
pounds and the corresponding meta 
and para derivatives is illustrated by 
the nitrochlorobenzenes and toluenes. 


Correlation of Data 

In attempting to correlate the 
changes in distribution coefficients, 
with changes in structure, it would be 
highly desirable to be able to break 
each coefficient down into the indi- 
vidual activity coefficients in the two 
phases. Unfortunately, there are in- 
sufficient data in the literature to per- 
mit a calculation of the activity of a 
large number of the solutes in paraf- 
fin hydrocarbons. However, a number 
of qualitative conclusions may be 
drawn. The activity coefficients of aro- 
matic hydrocarbons in paraffins are 
comparatively near unity, as shown by 
the value of 1.3 for low concentra- 
tions of toluene in n-heptane.’ Hence, 
the factor of 1.6, by which a given dis- 
tribution coefficient must be multiplied 
to obtain the value for the next higher 
homolog, is due to a corresponding 
change in the value of the activity 
coefficient of the solute in ODPN. 
This large change on the addition of a 
single methyl group must be closely 
related to the extreme phobia for par- 
affinic compounds exhibited by ODPN. 

Francis‘ gives the critical solution 
temperatures of a number of aromatic 
amines in n-heptane, It is evident from 
the lowering of the cst. (critical solu- 
tion temperature) that the change in 
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TABLE 6 
Distribution of Miscell 





Compound 


t-Butyl-p-cresol 
Di-t-butyl-p-cresol 
Dodecy! phenol 
hlorobensene 
o-Chiorotoluene 
p-Chlorotoluene 
m-Dichlorobensene 
o Nitrochlorobensene 
p-Nitrochlorobensene 
3,4-Nitrochiorotoluene 
2,4-Nitrochlorotoluenc 





Soceepwe= 
BeeRYaooe 


Cone. in Paraffin 
Conc. a ODPN (Weight Percent 


distribution coefficient on ring alkyla- 
tion of aniline is due to a change in 
the activity coefficient in the heptane 
as well as in the solvent phase. How- 
ever, the fact that the activity coeffi- 
cient of methylaniline in heptane, as 
shown by the cst., lies between those 
of toluidine and xylidine indicates 
that the large increase in the distribu- 
tion coefficient from aniline to methyl- 
aniline is due primarily to a corre- 
spondingly large change in the ac- 
tivity coefficient in the ODPN phase. 
It may be inferred from the foregoing 
discussion that many of the observed 
variations in the distribution coeffi- 
cients among chemically similar com- 
pounds follow largely from corre- 
sponding variations in their activity 
coefficients in ODPN. 

The following generalizations have 
been drawn from the distribution co- 
efficients given in Tables 3 to 6: 

1) The effect of adding a methyl 
group to an aromatic ring or a side 
chain is to multiply the distribution 
coefficient by a factor of about 1.6. 

2) Ortho alkylated aromatic hydro- 
carbons have a lower distribution co- 
efficient than the corresponding meta 
and para derivatives. 

3) The presence of a double bond 
in an alkyl side chain lowers the dis- 
tribution coefficient by a factor of 
about 2. 

4) Alkyl groups ortho to an aro- 
matic amino group, aromatic hydroxyl 
group, or heterocyclic nitrogen cause 
an abnormally large increase in the 
distribution coefficient. 

5) Alkyl groups on an aromatic 

amino group cause a greater increase 
in the distribution coefficient than 
alkyl groups on the ring. 
« ©) Monochlorinated aromatics have 
distribution coefficients similar to 
those of the parent compounds, except 
when the chlorine is ortho to an alkyl 
group, in which case the coefficient is 
higher. 

7) Ortho nitrochloroaromatics have 
distribution coefficients equal to about 
one-half those of the corresponding 
meta and para derivatives, 
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TABLE 7 
Single-Stage Separations 


COMPOSITION, | Weight Percent 


Applications 
papers have empha 
sized the utility of fractional 
separation of materials 
form 


[wo recent 
extrac 
tion for the 
azeo 


which are close-boiling, 


tropes, are thermally unstable, or for 
some other reason cannot be separated 
The separation factor 


extraction 


by distillation 
in fractional operations 
given in Equation 1, is equal to the 
ratio of the distribution coefficients of 
the compounds being separated and is 
analogous to relative volatility in the 
distillation. Of the 
classes of compounds studied, the aro 
least 


case of fractional 


hydrocarbons show the 
applicability to fractional extraction 
between ODPN and a paraffin, as their 
separation factors by extraction are 
usually smaller than those by distilla 
tion An 


mati 


important exception is the 


case ot ethv benzene and styrene. 


which have a separation factor by ex 
traction of 2.1 
of 1.3 
that 
theoretical stages would be required 


ind a relative volatility 
A simple calculation will show 
one-third as many 


only about 


for separation of these materials by 


extraction as by distillation. 
Pyridine and aniline derivatives, on 
the other hand 


impossible to separate by distillation. 


are frequently almost 


For example, 8- and picoline and 
all boil within a | 


fractional 


2.6-lutidine 
Yet by 
ODPN 
the 2,6-lutidine from the picolines, the 
separation factor being about 2.6 
p-Ethyl- and N.N-diethylaniline have 


almost and 


range 


extraction with 


it is relatively easy to separate 


identical boiling points 


Separation Factor 
UDPN 
Predicted 


Product 


Heptane 


Product Observed 





46 6 48 
27 48 64 
38 3 2.6 


show a separation factor of 30 by 
extraction, and monomethyl!- and dim- 
ethylaniline, which boil only 2° apart 
at 760 mm., have a separation factor 
by extraction of 6.4. 

ODPN-paraffin systems also show 
promise for the separation of isomers. 
The 3.4 2.4-nitrochlorotoluenes 
and the o- and p-nitrochlorobenzenes 
about a 3° difference in 
boiling points and yet show separation 
factors by extraction of 1.65 and 2.0 
respec tively. It appears to be generally 
true that ortho substituted aromatics 
distinct differences in their dis- 
tribution coefficients from the corre- 
sponding meta and para derivatives. 

It should be noted that the distribu- 
tion coefficients of two solutes in the 
} resence ol one another will not neces- 


and 


each have 


show 


sarily be the same as those obtained 
individually, and, in general, the ob- 
served separation factor will be some- 
what different from that predicted 
from the individually determined coef- 
ficient Single-stage separations were 
made for several of the examples pre- 
viously cited, and it found that 
the predicted separation factors gave 
a good indication of the observed re- 
sults. Table 7 gives the results of these 
experiments, in which a weighed quan- 
tity of a known mixture of the mate- 
rials to be separated was distributed 
between ODPN and heptane in a sepa- 
ratory funnel. The total solute in each 
phase was determined by its refractive 
index and the heptane layer was an- 
alyzed for each component by distilla- 
tion in the case of benzene-mesitylene 


was 


*K 


and by infrared in the case of the 
other two examples. 

One problem encountered in mak- 
ing separations with ODPN is the fact 
that dissolved materials cannot usually 
be separated from the solvent by distil- 
lation due to its high boiling point 
and thermal instability. This has been 
solved by making use of one of several 
extraction techniques, The solvent may 
be directly extracted with a paraffin 
to remove the solute, or it may be 
diluted with water at a temperature 
above that of complete miscibility 
(64° C.) and then extracted with a 
paraffin. The water will tend to force 
the solute into the paraffin and the 


solvent may be recovered by cooling 


and separating from the water, which 


case the 
from the 


is then recycled. In either 
solute may be 


paraffin by distillation. 


recovered 


Summary 

8.8’-oxydipropionitrile possesses un- 
usually selective solvent properties 
which make it suitable for the extrac- 
tion of a high purity aromatic frac- 
tion from a hydrocarbon mixture, This 
same high selectivity makes the ODPN- 
paraffin system an ideal medium for 
effecting separations of a wide variety 
of organic compounds by fractional 
extraction between two solvents. 
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THIS ARTICLE presents two 
nomograms which greatly fa- 
cilitate the design and investi- 
gation of anchor bolts for tall 
towers and stacks. A number 
of examples are given to il- 
lustrate their application. The 
formulas upon which they are 
based are derived from the 
common theory of flexure for 
materials of dissimilar modu- 
lus of elasticity. The equations 
necessary for the construction 
of the nomograms follow in 
conclusion.* 


for tall towers and stacks has 
in recent years received much 
attention from engineers concerned 
with this problem. In order to deal 
with the large moments encountered 


7 HE subject of anchor bolts 


in modern practice, it was found nec- 
essary to abandon the older, crude 
methods, based upon the formula 
T MZ P/N (T tension in ex- 
treme bolt; N number of bolts in 
circle; Z== section modulus of bolt 
circle), and to seek a new approach 
by attempting to base the design upon 
the actual location of the neutral axis. 

Several such methods were de- 
scribed recently; some in published 
articles':* and others in privately cir- 
culated papers. In these methods the 
design generally proceeds from first 
principles involving cumbersome and 
time consuming calculations. This cir- 
cumstance discourages the attempt of 
a second or third trial which, as is 
often the case, becomes necessary in 
order to arrive at a satisfactory solu- 
tion, 

In accordance with the straight-line 
theory of reinforced concrete, with a 
given set of working stresses in steel 
and concrete the neutral axis becomes 
fully determined. It is then possible 
to solve for the required areas of base 
ring and anchor bolts to satisfy those 
stresses, In the majority of cases, how- 
ever, it will be found that the width 
of base ring computed in this manner 
is too small to accommodate the an- 
chor bolts. Increasing the areas of 
base ring and anchor bolts in the 
same proportion, will preserve the 
assumed location of the neutral axis 
and at the same time will decrease the 
stresses in steel and concrete inversely 
in the same ratio. This method is fol- 
lowed in some analytical solutions. 
but it is obviously wasteful of anchor 
bolt steel. 

If the area of the base ring only is 
increased, the neutral axis will be dis- 
placed toward the compression side, 

° NOTE The symbols used follow customary 


standards and they are further explained in 
the diagrams and text 
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and at the same time the stresses in 
steel as well as in concrete will be 
lowered. This general observation 
leads to the conclusion that as the base 
ring area is increased the anchor bolt 
area can be decreased. In order to find 
the minimum anchor bolt area that is 
consistent with a given base ring area 
and a given working stress in steel, it 
is necessary to resort to a procedure 
of trial and error, A practical size be- 
ing chosen for the base ring, a set of 
anchor bolts is assumed, and by means 
of a suitable method the stresses are 
calculated. If 
factory. a second or third trial is un 
dertaken, until the 
ceptable 
The 
make it possible to accomplish this 
result directly, without preliminary 
trials, and in a mere fraction of the 


the latter are not satis- 


results are ac- 


nomograms presented herein 


time required by any other approved 
method 


Explanation of Nomograms 


Simplifying assumptions were made 
as follows 

1) The bolt circle is in the center 
of the base ring. This condition can 
usually be met in practice. However, 
if the bolt circle is a few inches larger 
than the average diameter of the base 
ring, D, it should nevertheless be taken 
the resulting error 
the safe 


equal to the latter; 


will be very small and on 
side 

2) The anchor bolts are replaced in 
the calculations by an equivalent steel 
ring of equal area, A,. When the num- 
ber of anchor bolts is eight or more 
the resulting error is negligible. 
3) The distance of the neutral axis, 


kD. being 


of the base 


measured from the center 


ring. f represents the 
bearing that center farthest 
from the neutral axis. The maximum 
stress at the edge of the base ring. f.. is 
(24kD -+- t) 
24kD 


(D being in feet and t in inches), 


stress at 


larger in the proportion of 


Vomogram 


Nomogram | consists of two super- 
imposed alignment charts: one with 
A. B and ky. and the othe 
A. C and k, 


100 I 100 Mr 
A.1 A.f. D 
OO Ayt 
\ 


the scales 
with the scales 


percentage of steel times the modu 
lar ratio, and k==proportional distance 
of neutral axis, The subscripts of the 
k scales indicate the companion scales 
used: ky 


always 


with which they are to be 
always with the B scale and k, 
with the ¢ 


s( ale 
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In any given design problem, the 
area of the base ring, A., being first 
adopted, all the factors of A and B 
are known, A straight line connecting 
A and B will cut the curve ky at the 
lowest and only value of k at which 
an anchor bolt stress of f, can be at- 
tained with the given A.. Having thus 
obtained k, place a straight edge 
across A and k on ke and read C; this 
divided by n gives the required per- 
centage of anchor bolt steel in terms 
of base ring area. 

With f,, the working stress in steel, 
being held at the maximum allowable, 
as long as k is fairly low, f. will be 
quite low and it can be left to take 
care of itself. However, as k becomes 
larger, there is danger of exceeding 
the allowable working stress in con- 
The lines drawn across the k 

each marked with its appro- 
priate f,, indicate the highest value of 
k above which the value of nf... will 
be greater than 10,000. Therefore. 
with a given f,, if the line AB cuts 
the curve ky, above its intersection 
with the f, line, it is an 
warning that f.,. is too high and that 
the width of the base ring must be in- 
creased, 


crete 
curves, 


automatic 


codes, 
any 


In accordance with current 
nf, is constant for concrete of 
quality. The limiting value nf., 
10,000 seems to take care adequately 
of all provisions of the code with re- 
gard to permissible bearing stress. 
with a safe margin for the increase of 
stress towards the edge of the base 
plate. In critical cases the actual nf 
may be computed. 

Nomogram | can be used for design 
where > 50. With 


in all cases 


very low bending moments, resulting 
—— - ; ‘ 

in—~ < 9, the function of the an- 
chor bolts is to reduce the stresses in 
the concrete and to increase the safety 
factor, rather than to prevent over- 
turning. In such cases it will generally 
be found impossible to utilize the full 
allowable stress in the steel, making it 


quite feasible to design for —, = .50, 


or to assume nominal steel and inves- 


tigate the stresses. 


Vomogram 2 
Nomogram 2 has the scales A’, C 
and ke. The last two are the same as 


; ~wP , ‘ 
before. while A’ F =. The insert 


in the lower left hand corner shows 
the variation of k with C for different 


values of S _In problems of investiga- 


tion, first enter the insert with the 
known value of C, proceed horizontally 


until the proper 3) curve is reached, 


then project vertically down to read k. 
Next place a straight edge across the 
scales of the nomogram so as to inter- 
sect them at the now known values of 
C and k, and read A’, This can be 
solved for f.o, and f, can in turn be 
determined from proportional dis- 
tances to the neutral axis. 

The second nomogram was con- 
structed in order to cover the full 
range of k, which was impossible on 
the first. However, for low values of 
k the second step in investigation can 
be carried out in Nomogram 1 as 
well. In fact, this is the only one that 
can be used to find the stresses in 
the special case of pure bending, i.e. 
oa 0. A 
D 
or A’ are also equal to zero, and the 
stresses must be obtained from the B 
scale. With k determined from the 
insert on Nomogram 2, place a 
straight edge on Nomogram | across 
4 — 0 and k on the ky curve and read 
B; solve this for f, and find f. from 
proportional distances. 


*. Since in this case P 


Examples in the Application of 
Nomograms 


1) Design—General Case. 

Given a self supporting steel stack, 
erection weight P= 120 k, overturn- 
ing moment M == 3600 k feet, average 
diameter of base (== diameter of bolt 
circle) D = 15 feet, width of base ring 
t= 10 inches, modular ratio n= 10 
(for concrete of 3000 psi. ultimate), 
and maximum working stress in steel 
f, == 16 ksi, 

Ac 12 & 3.14 15 X 10 


Pn 120,000 
A.f. 5650 & 16 


5650 si 


A= 100 1.325 
Mn 

A.D 

3,600,000 

16 & 15 


100 


5650 2.6 

On Nomogram | place straight edge 

across A== 1.325 and B= 2.65, read 

on ky k==.178; place straight edge 

across A= 1.325 and k==.178 on ke, 
read C 6.05. 


A. 6.05 5650 
100n 100 « 10 


34.2 si. 


4.=C 


Use 20 — 1%-inch diameter anchor 
bolts; A. 34.9 si 

Since k is well below the line marked 
f, == 16,000 psi., it is not necessary to 


check the concrete stress. 


4ssumed Too Small. 


Given P == 600 k, M== 7800 k feet, 
D 10.83 feet, t 10 inches, n = 
10, and f, = 18 ksi. 


A.= 12 X 3.14 > 


2) Design—t 


10.83 « 10 4090 si 
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Nomocram |. FoR DESIGN of ANCHOR Botts (§2-50) 
2o $y 
‘ ~ reget - CAs 
A= Ac fs B Ac fsD As* joon 


I Connect A ANO B-REAO KON Kg 


I Proouce Line A k (on 'k) REaoC , 





TUTPTTTYTTTT TTT 


“45 


: 
5 


i PUUTUCeer) EUWUU ETT) BT 
TTT 


HIGHEST VALUE oF k FOR 
RF.g = 1OOOO PS! ANDO 
$s AS SHOWN ~~ 


po | 
a | 


= 


vas ew 


oO 


TUTITTPTIT TTT TTy TTT TT Ty ey 


Pes Mxe Feet 
Dreer t weHes 
Ac*izt DE sa.incn. 


As*TOTAL ANCHOR BOLT 
NET AREA 5@Q@.IN. 
fs, fc KiPS/s@. IN. 
r= Es/Ec, p Re 


5° -R 


= fs (2kp + “%i2) 
ere 


ExAmMPLe 

1. GIVEN ‘ 
P=200% M =2200* 
D=125 t=-s" 
rm<10 fs" KSI | 
Ac='2Txi2-S x 9=42508i 


2. + Go x 200" 2 | . 
A 6 x 4250 2:36 


B= ee *% 2200 =2'59 
6 x “125 


3.SrepI kK =\19 
4. Sreptl C=- 3-55 


z 


a 


n 


6 


wo 


w 





~ 
A SCALE 


o 


C scaLce 
© 


4 
4 
4 
a 
- 
_ 
2 
- 
4 
4 
_ 
= 
= 
= 
= 
4 
= 
4 
4 
4 
4 


w 





wn 
Liss 





> 
> 


5. As = 3-55x 4250 161 <i 
1000 


S. fc ® 16 (36 xi2-5+75) 
20 x i2-S «8 
= 434 psi 


G 
uo 





Ls) 


PUP EVE PIET TPES TE ETETTTPVT OT EV TTY TTVOFPTOUTTOVer pres tyerer yp Vevey OOvipry YT TY YY Tyr yy iT ETT T TTT TT TPIT TTT TiTi pT TTT IT iip rrr yr Ti yriti TT iit perry 


ts) 
SUUTECGUET CESUSEUEE) (WEBUETER) BUMBEETET FREES! 


iS 














1O 





100 X 600 X 10 F Connect A = 8.15 and B= 9.80 on ceeds 10,000, Therefore a wider base 
8.15 anc A 
4090 X 18 Nomogram 1, read on ky k = .375. plate must be used, say t 12 inches, 
100 X 7800 K 10 This falls above the line marked f, == 


12 
4090 X18 X 10.83 ~ 7-80 18,000 psi. indicating that nf. ex- Revised Ac= 4090 X 1 4900 si 
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TT NT AT 


49 
1760 psi 


10 X 169 & 


Derivation of Formulas and 


A and B, k on Construction of Charts 


6.78 


For these values of 
ky is .543: the line across A 


and k +43 on ke cuts the C scale at . 2d 
( 4 stants developed by Taylor, Thompson 


and Smulski for the design of rein- 


Che fundamental equations and con- 


forced concrete chimneys in their well- 
known concrete textbook are particu- 
larly suitable for the problem under 
Only 


leading up to them will be given here; 


discussion the principal steps 


for the detailed derivation the reader 
is referred to that text. 


rhe usual expression for the loca- 


tion of the neutral axis in terms of 


the maximum stresses is 
The plinth in this case, being 6 
inches wider than the base plate is 1.5 
times the contact area; for this condi 
tion, plus the usual 1/3 increase for 
stresses due to wind or earthquake, the 
82 f* 


satis 


code allows a bearing stress of 
or 1145 psi Hence 


factory 


design is 
Expressing the stress on any element 
in terms of the maximum, multiplying 


e 


3) Desizr Less than 50 it by the area of the element and in- 


D 
Given P 100 k, M 
D 15 feet. t 10 
and f 12 ksi 


tegrating we get 


1800 k feet 


nehes. n 10 


Here 


nominal steel 


will he required 


only 
is practical to design for 0. o . — 
By taking moments about the neutral 


the 


gravity of the tension and compression 


steel and investi 


if M 2250 k 


Oo assur minimun 
j 


ixis, the distances of centers of 


gate the stresses. Thus 


feet B 2 2] and 
forces from that axis are found to be: 


L) /nvestigatior 
\“ ith 


other 


Given the case of Example ) 
eight l-incl bolts, all 


g diameter 
data as before 


(< 


find the stresses 


Calculating a for successive values 
0. .05, .10, ete. by means of 


Equation 2, the values of the constants 
K,, K., j and z are computed by means 
of Equations 5, 6, 7 and 8 respectively 
and tabulated as in Table 1. 

Referring again to Figure 1, for 
equilibrium £M = 0, Taking moments 
of all external forces about the center 
of compression and replacing M by Pe, 
we obtain: 

Pe PzD 

Substituting for T its 
Equation 3 and solving for t 


rip i.) (9) 


value from 


Further, for equilibrium 
P=0O,or P+ 7 ( O 12) 
Substituting for T and C their values 
from Equations 3 and 4: 
ay K,. f. t. D She Ges te Ee 2 
(13) 
Making the further substitution of 
Equation 10 for t, and solving for t 


2P( D ) 14) 


K 


Equations 1, 11 and 14 together 
with Table | can be used for the analy- 
tical solution of anchor bolt problems 


by applying the following procedure: 


a) For Design: 
1) Given P. M, D. t.,. f. 
and calculate k by Equa- 


and n, 
assume f 
tion |. 
2) With this k refer to Table 1 for 
the constants K,, K.. j and z, substitute 
in Equations 11 and 14, and solve for 


A. and t 


3) If solved value of 
than the 
the latter 


be increased to 


t. is larger 
given t 

must 
the required size, un- 
less it is possible to use 
a higher concrete 
stress, in which case re- 
compute with the new 
k. If. on other hand, 
t. comes 


out smaller 


than t.;. then assume a 
and recom- 


pute k, A,, and t.. Re- 


peat, if necessary, until 


lower f 


t. is close to but does not exceed t 
b) For Investigation: 
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NOMOGRAM 2. ror INVESTIGATION of ANCHOR 





s 
C = 100np = 1005% 


| 100P 


fs 
fe 


I FOR GIVEN np ¢ § FIND k , BELOW 


IIT PRODUCE LINE C-kc , READ A’ 











EXAMPLE 

P= 200k; M=2200K 

D125) +9"; a1. 

As = 1685st (16-18 9) 

Ac =12x3°14x12 5x9 =4250si 


\00np = 18830 . 3.97 


2200 _ 

% 200x125 7°28 
Lk=«-20 ILA‘ «12-7 
20000. _ 
“Pa ti f© - 4ze0ga7 © >7° PS 


2 30 40 50 60 70 80 9 HO 370 xIOx ‘80 a: 
k fs = -20 = 14800 psi 



































1) Given P. M. D. t.. A, and n 3) With f. and f... thus obtained and recalculate f,, f.. and k. Repeat, 
guess an arbitrary value for k. compute k from Equation 1. if necessary, until the computed k 
2) Obtain constants K,, K., z and j +) If the computed k differs from agrees with the assumed value, 
from table and solve Equations 11 and _ the assumed value, try a new k lying It is shown in works on nomography 
14 for f, and f... quite near that computed in Trial 1. that an alignment chart for three vari- 


. 
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ables u, v and k can be constructed 
if the equation expressing them can be 
transformed into the following form: 
] B « F, (k) A + F, (k) 15 
where B is a function of u alone, A is 
a function of v alone, and F,(k) and 
F,(k) are two functions of k alone 
Starting with Equation 14, this can be 
rewritten thus: 
DD 
Rohe 
Solving Equation 1 for f 
F f. k , 
mi l —_ k) ” 
Substituting la in 4a and dividing 


through by A. we get 


Pne a (1 
A.Df, * K kj 


This equation is of the required 
form, the variables being Pe. P. and 
k, while A... f, and n are held constant 
The function of Pe is 


To construct the nomogram draw 
axes X and Y. choosing suitable scales 
for them, At x 1 draw axis Y’ 


parallel to Y. ¢ ompute the values 


17a, b) 


and plot these values in the usual way. 
This graph is the curve of k. The Y 
axis ultimately becomes the B scale 
and the Y’ axis the A scale, (For 
greater detail refer to works on this 
subject. } 

Equation 16 serves as the basis for 
the scales A, B and ky on Nomogram 
1. Any straight line drawn across all 
them at values that will 


three cuts 





0.000 0.500 
0.600 490 
0.852 2 480 
469 
459 
+45 
448 
427 
416 
uw 
$93 
381 
364 


0.600 
0.000 


satisfy that equation. Therefore, know- 

ing any two of them—in this case A 

and B—will determine the third, or k. 

Proceeding again with Equation 14a, 

by substituting therein for f... its equiv- 
alent from Equation la we obtain: 

A-Kefsk (27) ye 

l k) ( } ) : ( bD :) 

2a P 


(18) 


Substitute for the first term on the 
right hand side its value from Equa- 
tion Il: 

A.K.isk 

] k) 

Divide through by the left member: 

Aw! 2 Ol k) 
ii. K.k 

Pr 27 (1 k) 

A.f, Kk 

This is again of the required form. 
The variables are A,, P and k. The 
function of P is the same as in Equa- 
tion 16; that of A, is 

nA, (1 
\ _ k) K.k 
27 (1 k) 
K.k 


27P (19) 


Aw Refs 


(20) 


~k) 


and F, (k) 


Computing x and y by means of 
Equations 17a, b the curve of ke is 
plotted on the same chart as kg, since 
A is the same as in the previous case 
and C occupies the same position as B. 
A straight line across scales A, ke and 
C cuts them at values that satisfy Equa- 
tion 20. The first two being known, the 
third is obtained in consequence. 

If C is known, as is the case in 
problems of investigation, the last- 


+ + + 


mentioned three scales can be used to 
find A, provided k is first determined 
from some other relationship. 

Dividing Equations 11 by 14a, after 
substituting in the latter for f.. its 
equivalent from Equation la, we get 
the expression 


D 
(21) 
terms of k and 


which gives pn in 


c " . . . . 

D This equation is not suitable for 
the construction of a nomogram,. Con- 
sequently a series of pn—k curves for 


are plotted in 


different values of 5 


the usual way, from which k can be 


pn and 


found when D are known. 


For low values of D k may be high 
and out of the range of Nomogram I. 
It is impossible to extend the latter to 
encompass the full range of k, since 
for k 1., A is infinitely large. How- 
ever, if A is taken as a function of f.. 
instead of f,, the full range of k can 
he accommodated. Making the required 
substitution in Equation 20 we obtain: 
Ke (1 —k) P 2ar 

K.k 


A Fee +i 


(22) 


1 np ° 


— P — . . 
Calling —- A’ to distinguish it 


A chee 
from A, the second nomogram is con- 
structed in the same manner as above. 

The factor 100 was introduced into 
the scales A, B and C merely to avoid 
the use of low decimal fractions. 

In conclusion it may be stated that 
the accuracy to be attained from the 
nomograms compares favorably with 
that of ordinary engineering calcula- 
tions by means of a slide rule. 
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THE INSTABILITY of the fuel 
oil market, the unprecedented 
demand for gasoline and the 
efficient employment of high 
boiling feedstocks in catalytic 
cracking units have given im- 
petus to the recovery and 
utilization of the very heavy 
fractions from crude residuum. 
A high-vacuum distillation 
process now under develop- 
ment and operating at abso- 
lute pressures of 100 microns 
to 800 microns (0.1 mm to 0.8 
mm) is being used to recover 
clean. low carbon residue, 
high boiling hydrocarbons 
from topped crude. The prob- 
lem of disposing of the viscous 
high vacuum residuum will 
demand increasingly more at- 
tention as absolute pressures 
on high vacuum units are re- 
duced to 100 microns and 
lower. Thermal cracking or 
visbreaking of a high vacuum 
has been achieved on both 
pilot plant and commercicl 
equipment using a new type 
radiant heater and resulting 
in decreased fuel oil yields 
and increased catalytic crack- 
ing feedstocks. Results of vis- 
breaking several different high 
vacuum residuums are pre- 
sented. 

This article was originally 
presented by D. M. Little be- 
fore a meeting of the Ameri- 
can Institute of Chemical En- 
gineers at Kansas City on May 
16, 1951. 


Figure 1. Commercial Visbreaking Unit. 


Visbreaking of a 
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High-Vacuum Petroleum Residium 


J. G. ALLEN, D. M. LITTLE and P. M. WADDILL 
Phillips Petroleum Company, 
Bartlesville, Okla 


N THE past few years emphasis 
| in petroleum refining has cen- 
tered on the greater utilization 
of the heavier fractions of crude oil. 
The instability of the fuel oil market, 
the unprecedented demand for gaso- 
line and the efficient employment of 
high boiling feedstocks in catalytic 
cracking units all have given impetus 
to the recovery and utilization of the 
very heavy fractions of the crude. 
One of the simplest, most effective and 
economic means for the separation of 
heavy oil fractions is high vacuum 
distillation, Reference here is not to 
vacuum distillation in the conventional 
sense, but to a vacuum distillation 
process now under development oper- 
ating at low absolute pressures in a 
range heretofore contemplated only in 
laboratories. 
Just as two decades ago the refiner 
was pushing operating pressures 
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higher and higher from 40 to 400 at- 
mospheres for the conversion of light 
hydrocarbon gases to more valuable 
products by polymerization and ab- 
sorption, so today we are pushing vac- 
uum operation from 0.1 atmosphere to 
0.01 and 0.001 atmosphere and the re- 
finer can anticipate for the future prac- 
tical operations of vacuum units below 
0.001 atmosphere, recovering from the 
crude greater and greater volumes of 
high boiling hydrocarbons presently 
utilized principally for their low value 
Btu content. The refiner will find that 
the high boiling complex hydrocar- 
bons when separated from the asphalt 
or tar are much more valuable as 
cracking stock or specialty products 
than their former worth as fuel oil. 
We are cognizant of the problems 
incident to super vacuum operation. 
When you consider, for example, that 
the vapor velocity in a vacuum unit 


107 

















will increase 10 times if the pressure 
is reduced from 50 to 5mm, 100 times 
in reducing from 500 mi 
crons and 1000 times in reducing from 
tar entrainment 


50mm to 


50 mm to 50 microns 
becomes a paramount problem; since 
the criterion of successful operation is 
the production of a clean, low carbon 
residue overhead, relatively free of tar 


more than a vear we 


particles For 
have operated vacuum units at high 


loads and absolute pressures in the 
range of 6 to 14mm. We have recently 
put into operation a vacuum unit oper 
100 microns (0.1 
microns (0.5 


The 


operation 


ating in the range of 


mm?! to SOO mm) with 


significant results vacuum unit 


constructior and necessary 
for the production of high vields of 
clean, high-quality gas-oil are uncon 
and as vet are in 
Neverth 


has heen 


ventional and novel 
the process of development 
sufficient 
act umulated that it is now be vond cor 
that 


vears vacuum distillation 


less information 


jecture to contend within a few 


in the petro 
industry will wt 100 


leum operate 


microns or lower ibsolute pressure 
n of vacuum to 
recover heavy hydrocarbons from 
with the 


of the high-vis 


The applic athe super 


crude oil presents the refiner 


proble m of disposit 


cosity vacuum residuum The refiner 


elect the obvious solu 


hlendi: 


wish to 
that 


residuun 


may 
tion the high-viscosity 
viscosity oil to 


marketing 


may 


with a low 
fuel oil specifhcatior and 
this 
best choice because 
does rade the oil to fuel 
oil level but requires selecting cut 
back stocks and blending 


that will avoid settling of the fuel oil 


lack of 


ws such However solution 


not be the not only 
it de fluxin , 
techniques 


blend as a result of compati 


bility of the stocks blended. Presented 
here is the successful application of a 
different and promising approach to 
the disposal of the high-vacuum re- 
siduum, It is shown that by visbreak- 
mild thermal cracking of the 
vacuum residuum, fuel 
oil yields are greatly over 
that obtained by cutting back the re- 
siduum to fuel oil specification and 
that additional catalytic cracking feed- 
stocks are produced resulting in in- 
creased gasoline and distillate yields. 
Thermal cracking is not novel, but 
thermal cracking of this denuded, 
residium 
considerable in 


ing or 
high viscosity 
reduced 


high-viscosity super-vacuum 
we believe to be of 


terest 


Feed Preparations 

The proposal for installation of a 
catalytic cracking unit at one of our 
refineries initiated a study of the va- 
rious feed preparation methods, Lab- 
ratory inspection characterized the 
crude as containing only | or 2 liquid 
volume percent asphalt. Furthermore. 
bench scale catalytic cracking tests in- 
dicated that the entire fraction of the 
crude boiling between 400° F, and 11 

' even 6 liquid volume per- 
cent bottoms could be utilized 
as catalytic cracker feed if it could be 
produced as a clean. low carbon resi- 
due stock. 
ized that vacuum 
crude to 6 or 11 liquid volume percent 
bottoms would result in the produ 
tion of 
This residuum or vacuum tar, al- 
though a relatively low percentage on 
the crude, when cut back to fuel oil 
specifications represented a 


or possibly 


| rude 


However, it was also real- 
reduction of the 


a high viscosity vacuum resid- 


uum 


viscosity 


considerable volume of low value 


TABLE 1 
Pilot Plant and Bench Scale Visbreaker Charge Stocks Virgin Residuums 


Gray County, Intermediate 
Texas Crude 


TABLE 2 
Pilot Plant Visbreaking of 11.7 Liquid Volume Percent Texas Crude Residuum 


TEST NUMBER 


perce 
400-650 Gasoil, vol. percent 
650-050 Gasoi!, vol. perce 
050 °F. and heavier, vo 
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B30.2 B30-6 B30-4 
42 512 560 
74 


product. Since the viscous residuum 
would be essentially a virgin stock and 
paraffinic in character, it was thought 
that by mild thermal cracking or vis- 
breaking, fuel oil yields could be re- 
duced and additional catalytic crack- 
ing feedstock produced. In visbreak- 
ing, the viscosity of a highly viscous 
residuum is reduced by thermal crack- 
ing to a total reaction product of 
lower molecular weight, lower boiling 
range, higher API gravity, and lower 
viscosity than the original charge. 
Cracking severity in visbreaking is 
usually less than the cracking severity 
generally employed in thermal crack- 
ing because the desired result is not 
gasoline production but viscosity re- 
duction and the production of gas-oil 
suitable for further cracking. Too se 
vere treatment not only increases gas- 
oline production, which is of relatively 
low octane number, but also degrades 
the gas-oil fraction as potential cata- 
lytic cracking stock. 

It is generally accepted that stabil- 
ity against heating decreases as molec- 
ular size increases. The problem then 
was not whether the vacuum residuum 
could be cracked by thermal treatment 
but rather a question of whether the 
could be cracked 
without prohibitive coil cooking; for 
heavy are coke 
producers in cracking coils. To our 


vacuum residuum 


residiums notorious 
knowledge no one in the refining in- 
dustry, either past or present. had 
commercially visbroken a residuum so 
viscous, so completely stripped of gas- 
oil such as we were contemplating. 
Visbreaking of such a residuum was 
not only a necessity but a challenge. 
The challenge was met first in a pilot 
plant and finally on commercial scale. 


Pilot Plant Visbreaking 

Pilot plant operations were success- 
ful in visbreaking vacuum tar. Suc- 
cessful visbreaking is primarily 
dependent upon: |) radiant type heai- 
ing with high uniform transfer rates. 
and 2) high oil velocities through the 
coil. Higher conversion and less coil 
coking were possible at cold oil ve- 
locities of 2 feet per second than at 
0.3 feet per second, The most severe 
cracking attained without excessive 
coke formation converted 48.8 liquid 
volume percent of the charge to mate- 
rial boiling below 950° F. The tem- 
perature of 950° F, was chosen as a 
base point for conversion because 
950° F. closely approximated the ini- 
tial boiling point of the visbreaker 
charge. The character of the product 
on three of the visbreaking tests was 
such that the 950° F, temperature could 
not be determined, and for these tests 
the base point is 900° F. 

Pilot plant and bench scale vis- 
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breaking tests on four different charge TABLE 3 
stocks are reported in detail. Two of Pilot Plant Visbreaking of 11.7 Liquid Volume Percent Texas Crude Residuum 
the charge stocks were from a par- Product Distribution 
affinic base, Gray County, Texas crude, 
vacuum reduced on pilot plant equip- 
ment to residuum representing 11.7 and Weight Percent 
5.8 liquid volume percent of the crude, rest NuMBER B30-2 B30-6 | B30-4 B30-6 | 830-4 B30-5 
respectively. The 11.7 liquid volume Fa, —- aan 
percent crude residuum was prepared Methane 0.38 0.39 
at 3.5 mm absolute pressure at a flash Ethane 0.42 ~— 
temperature of 765° F. and the 5.8 — 7 0.82 
liquid volume percent crude residuum . 
at 70 microns (0.07 mm) at a flash tem- eee 0.43 0.60 
perature of 780° F, The third residuum *Batane aa : 
for visbreaking tests was of an entirely ‘ 
different character. This stock was pre- Reseonen, 
pared from an intermediate base type Pron. 
crude, which was highly asphaltic in {00-8308 6.0 
contrast to the Texas crude with an F. and heavier 
estimated asphalt content of less than 
percent. The characteristics of the 
three charge stocks are shown in Table 
1. Inspection of the data will show TEES © (trees 


PERCENT OF CHARGE 


Volume Percent 





that these residuums do not have char- Pilot Plant Visbreaking ge ter ma ee oe Texas Crude Residuum 
° . v eo roduct: 
acteristics to recommend them as 
cracking stocks. All of the stocks have BF-Gesoline 400-650°P. Geseil 
initi¢ iling points of « roximately - 
itial boiling points of approximat B30-2 | B30-6 | B30-4 B30-S | B30-2 | B30-6 | B30-4 | B05 
1000° F, or higher. viscosities are high irate Bae O BE ace = 
ST} 
at 100 to 1000 Saybolt furol seconds ee 400 327 322 
(@ 210° F.. and carbon residues of 5 percent 5 444 410 410 
in 10 percent 44 437 444 
10 to 17 weight percent forewarn of 20 percent 478 7 476 
. . . . 30 percent ¢ 
coking difficulties, It is also notable pt ene a po 
that the API gravity could be misin- 50 pereent 


Test Number 





~ 60 percent 
terpreted particularly in the case of 70 percent 
an 4 80) percent 
the Texas crude residuum. Although 90 perrent 
A. ute’ . ~ RETR OES REZ 95 percent 
the residuu n from Texa crude repre End Point 
sented only 5.8 liquid volume percent sar percent 
r ees esidue, percent 
crude bottoms and was higher boiling 
than the intermediate base crude re- 2 Ling SP 
siduum, its API gravity was 14.7 com- Bromine Number . 
‘ > . > Aniline Point, °F... il 1 151 
pared with the 6.9° API gravity of Refractive Inder, 68°F ' L417 1.4634 1.4630 
‘ . . Carbon Residt Con., 
the intermediate base residuum which ‘wauhe paenet ; 0.028 0.015 0.015 0.017 
represented 47.2 liquid volume per- a | Mines Correla- 05.4 54 7 42 
aah » ton Index . 29 2 24.0 242 
cent crude bottoms. This contrast serves Octane Number 
} — Motor Clear 
to emphasize the paraffinic character +1 mi TEL 
of the Texas crude bottoms and the rt, 
naphthenic character of the intermedi- +1 mi 7 
r +3 mo 
ate base crude bottoms. The fourth “ 
residuum for visbreaking tests was a 
vacuum reduced cracked residuum. 
: - oe TABLE 3 (Continued 
Operating Conditions ; 
. tee o Pilot Plant Visbreaking of 11.7 Liquid Volume Percent Texas Crude Residuum 
Briefly summarized in Table 2 are Choeracteristics of Products 
operating conditions and pertinent 
vields from visbreaking 11.7 liquid vol- 650-950 Gaseil 950 F. and Heavier Residuum 


ume percent Texas crude bottoms. A test Number ; a ev —r — — seen a 
complete analysis of vields and prod- Se ea Eee 
uct characteristics is shown in Table FD Corr. to 760 mm 


5 percen 


3. The data show that 40 to 50 liquid 10 percent 





Distillation, Vacuem | Phillips 
635 07 


volume percent of the residuum charge 50 ees 

is converted to products of lower boil- 40 percent 

ing point than the charge. The major | 

portion of the products of conversion =f meen 

is gas-oil (400-950° F.) and the char- W) percent 

acteristics indicate that this gas-oil is Samaecainaes 95.0 

excellent atalytic cracker feedstock. Resides, puseont “ 

Production of butane and lighter is Gravity, °API 30.0 12.5 11.1 
relatively low. The debutanized gaso- Carbon Rendue Con ee - 

line yield is 9 to 13 liquid volume per- alae — = 4 ve r 1 rte} r 0 
cent of the charge, As would be ex- Bureau of Mines Correla- 


. . tion Index 28.6 
pected from mild cracking of a par- 
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affinic stock, the gasoline quality is 
low. The F-1 octane ratings are 50 
clear and 70 with 3 cc TEL. 

The primary objective of visbreak- 
ing was to reduce residual fuel oil 
yield. Without visbreaking, the vac- 
uum residuum would have to be cut 
with a low viscosity oil to viscosity 
specification (300 Saybolt furol sec- 
onds @ 122° F. for No. 6 fuel oil) to 
produce a marketable fuel oil. With 
visbreaking the refiner has his choice 
of either flashing the visbreaker prod- 
uct to fuel oil or vacuum 
flashing to a high viscosity residuum 
recovering gas oil, and cutting the re- 
siduum to oil specification with a 
refractory, degraded gasoil. The 
950° F. and heavier material from vis- 
breaking, a pitch-like material solid 


viscosity 


at room temperature, was too viscous 
for conventional viscosity determina- 
tion. The residuum was evaluated by 
determining the percentage of gas-oil 
required in the blend to reduce the 
viscosity to 300 Saybolt furol seconds 
@ 122° F. The gas-oil used as cutting 
stock was catalytic cycle oil of 30° 
API gravity and a viscosity of 40 
Saybolt universal seconds @ 100° F. 
The result of fuel oil evaluation both 
by flashing and blending is shown in 
Table 4. This table shows the effec- 
tiveness of visbreaking in fuel oil re- 
duction, The visbreaker charge when 
cut to 300 Saybolt furol seconds @ 
122° F. represented 14.8 liquid volume 
percent of the crude. The 300 Saybolt 
122° F. yield 
direct 


furol seconds yield @ 
from visbreaking whether by 


TABLE 4 


Fuel Oil Blends from Pilot Plant Visbreaking of 11.7 Liquid Volume Percent 
Texas Crude Residuum 


300 Saybolt Fural Seconds Fuel Oil by Blending 950° F. and Heavier 


TEST NUMBER 


Charge 


B30-2 | B30-6 





F. and heavier, vol. percent chg 
vol. percent crude 
Flux Oi] to 300 SFS @ 122, vol. percent in blend 
Total 300 SPS @ 122, vol. percent che 
vol percent crude 


950 


sao | 
68 
23.8 27.5 
780 80.0 
9.2 o4 


54 | 
70 


300 Saybolt Furo! Seconds Fuel Oil by Fractionation of 400° 


Charge 


B30.2 








TEST NUMBER 
300 SFS 122, vol. percent che 
vol. percent crude 


vol. percent chg 
vol. percent crude 


Excess Gasoil* 


* Excess gasoil after flashing to 


300 Saybo!t furol seconds bottoms 


TABLE 5 
Comparison of Pilot Plant and Bench Scale Yields for Visbreaking of Various 
Crude Residuums 


LV 


GRAY COUNTY. TEXAS CRUDE 


INTERMEDIATE 
BASE CRUDE 


LV LV LV LV 


entof Percentof Percentof Percentef Percent of Percent of 
hare | Charge Crade 


\streaker ( harge 
Conversion (100-000 °F 
Yields 

Butane and Lighter 


LV percent 


C»-400 °F. Gasoline 
400-650 °F. Gasoil 
650-900 °F. Gasoil 
900 °F. and heavier 


Characteristics of Products 
C»400 Gasoline 
API 
F-1 Octane Number (Clear 
400-450 °F, Gasoil 
Aniline Point, °F 


Conradson ( arbor 
Bureau of Mines ( orrelat 


Remdue, weight percent 


on Index 


650-000 °F. Gasoi 
API 
Aniline Point, °F 
Conradson Carbor 
Bureau of Mines ( 


Residue, weight percent 
wrelation Index 


900 °F. and Heavier 
Softening Point (Ring and Ball), °F 
Conradson (Carbon Residue, weight percent 
*API 


* Water injection in coil at rate of 15 lbs. per bbi 


110 


ool was 


rude Charge Crude 





1.7 s 47.2 
40.0 


used in this test 


flashing to fuel oil specification or by 
cutting back the 950° F. and heavier 
residuum is 8.5 to 10 liquid volume 
percent of the crude, and is a definite 
materia! reduction in residual fuel oil. 
The overall! net fuel oi] reduction due 
to visbreaking is in the range of 4 to 
6 liquid volume percent of the crude. 


Visbreaking Tests 

Visbreaking tests on the 5.8 liquid 
volume percent Texas crude bottoms 
and the intermediate base crude re- 
siduum were run on laboratory bench 
scale equipment, Yields and labora- 
tory tests are summarized in Table 5. 
The pilot plant yields from Table 2 
(Test B 30-5) are also shown. Com- 
parison of visbreaking the two resid- 
uums from Texas crude shows that for 
the same conversion (that is the same 
yield of 900° F. and heavier), the per- 
centage yields on the charge from the 
5.8 liquid volume percent crude bot- 
toms is substantially the same as the 
percentage yields from 11.7 liquid 
volume percent crude bottoms. The 
small differences indicate that the 5.8 
liquid volume percent crude bottoms 
produces a little more gas, slightly 
less gasoline and about the same 
amount of gasoil. The table shows 
tests at a 40 percent conversion for a 
direct comparison with the intermedi- 
ate base crude, however, tests at 50 
percent conversion show this same rel- 
ative comparison of the two Texas 
crude residuums. It is also reported 
that operability on the two Texas 
stocks was about the same with the 5.8 
liquid volume percent crude bottoms 
handling as easily as the 11.7 liquid 
volume percent crude bottoms, The in- 
termediate base crude residuum showed 
considerably more coking tendency 
than the Texas crude bottoms and ini- 
tial attempts to visbreak the interme- 
diate base crude residuum were 
unsuccessful, However, the use of a 
coil diluent in the form of 15 pounds 
of water per barrel of residuum charge 
alleviated coil coking so that several 
runs at 40 liquid volume percent con- 
version were attained. Further attempts 
to increase conversion substantially 
above 40 percent and decrease the 
yield of 900° F. and heavier have re- 
sulted only in increasing gas and gaso- 
line yields at the expense of the gas- 
oil yield. The laboratory tests again 
show the contrast in character of the 
Texas and intermediate base crude 
residuums. The relatively low API 
gravity and low aniline point of the 
gas-oil from the intermediate base 
crude residuum indicate the presence 
of ring hydrocarbons while the higher 
API gravity and aniline point of the 
gas-oil from Texas crude residuum em- 
phasize its paraffinic characteristics 
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and its better ability to produce suit- 
able catalytic cracking feedstocks. 

Visbreaking a Cracked Residuum. A 
pilot plant run was also made to in- 
vestigate visbreaking of a cracked re- 
siduum. The charge stock in this case 
was a vacuum reduced residuum from 
one pass topped crude cracking of 
Texas Panhandle reduced crude, and 
represented approximately 8.5 liquid 
volume percent of the crude, First at- 
tempts at visbreaking were unsuccess- 
ful due to coil coking. However, with 
a smaller coil and cold oil velocities 
of 2 feet per second, conversion of 47 
liquid volume percent of the charge 
to 900° F. and lighter was attained. 
The charge. yields and product char- 
acteristics for this operation are shown 
in Table 6, The relatively lower boil- 
ing range, API gravity, lower 
viscosity and higher carbon residue of 
this charge stock when compared with 
the virgin Texas residuum (Table 1) 
indicates that this residuum has under- 
gone some degree of cracking. In gen- 
eral, visbreaking of this cracked 
residuum required higher temperature 
and higher coil velocities than vis- 
breaking the Texas virgin residuum. 
The table also shows that at about the 
same conversion level, the cracked re- 
siduum produces a higher percentage 
of gas, gasoline and gas oil than the 
residuum. 


lower 


virgin 

Pilot Plant Equipment. The pilot 
plant used in the visbreaking tests con- 
sisted of two radiant type furnaces 
(one used for preheat) followed by 
condensing and gas separation equip- 
ment. The cracking coil was stainless 
steel, 497 inches in length. The coil 
for visbreaking virgin tar was 0.27 
inch i.d. and 0.22 inch i.d. for vis- 
breaking cracked tar, The maximum 
capacity of the charge pump was 17.7 
gallons per hour. 

The bench scale unit used in vis- 
breaking the 5.8 liquid volume per- 
cent Texas crude residuum and the in- 
termediate base crude residuum was a 
radiant fired stainless steel coil of 
0.085 inch i.d. followed by flashing. 
condensing and gas separation equip- 
ment. The maximum cold oil veloci- 
ties attainable with this equipment is 
about 1 foot per second. 


Commercial Visbreaking 

Transition from pilot plant to com- 
mercial operation is not always a sim- 
ple procedure. Pilot plants usually 
possess flexibility and inherent char- 
acteristics which cannot be duplicated 
in commercial size units. For example. 
the high ratio of heating surface to oil 
volume in the small pilot plant tubes 
is not attainable in commercial crack- 
ing coils. This is in part overcome in 
commercial units by high uniform heat 
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TABLE 6 
Pilot Plant Visbreaking of a Vacuum Reduced Cracked Residuum 


Operating Conditions: 
Coil inlet temperature, °F 
Coil outlet Temperature, °F 
Inlet pressure, psig 
Outlet pressure, psig 
Cold oil velocity, ft. see 


Charge Stock: 
Volume percent of the crude 
Viscosity, SPS @ 122 °F 
Viscosity, SFS 210 °F 


Carbon Residue (Conradson), weight percent 

B.S. & W. percent 

Pour Point, °F 

Gravity, °API 

Vacuum Distillation (corrected to 760 mm) 
IB 


5 percent cond 
10 
20 
30 
40 
wD 


(Coked) 
182 
16 

1.9 


8.5 
1321 
62 
145 
03 
70 
12.5 


so 
872 
913 
975 
1015 
1033 
Cracked 


LV Percent LV Percent 
of Charge of Crude 





Yields 

Dry Gas 

Ca's 

400FC 5-400 °F ., Gasoline 
400-650 °F ., Gasoil 
650-900 °F ., Gasoil 

900 °F. and heavier 


Fuel Onl Reduction 
Charge to Visbreaker 


Cutting Stock to 300 SFS @ 122 °F. LV percent in blend* 


Charge cut to 300 SFS @ 122 °F 
300 SPS Fuel Oi! Direct from Visbreaker 
Net 300 SFS Fuel Oul Reduction 


* Cutting Stock 


82.9 


Catalytic cycle oil (40 Saybolt universal seconds @ 100 °F 


TABLE 6 (Continved) 
Pilot Plant Visbreaking of a Vacuum Reduced Cracked Residuum 


PRODUCT CHARACTERISTICS 


900 and 
Heavier 
Residuum 


400-050 


Gaseil 


650.900 
Gaseil 


C5-400 
Gasoline 





Gravity, “API 
Aniline Point, °F 
Viscosity, SUS 100 °F 
Viscosity, SUS @ 130 °F 
Carbon Residue (Conradson), weight percent 
Bureau of Mines Correlation Index 
Distillation, °F 

IBP, 760 mm 

5 percent 

10 

20 

50 

70 

90 

EP 


Residue, percent 


transfer rates and high coil velocities. 
However, pilot plant visbreaking indi- 
cated that certain heating conditions 
were desirable. These included the fol- 
lowing: 1) maximum temperature 
with minimum time; 2) uniform heat 
transfer both around the tube and 
along the tube; and 3) some degree of 
freedom in controlling the shape of 
the heating curve. 

In designing the heater practical 
factors were also desired as follows: 
1) a heater with the ability to crack 
refractory or virgin gas oils and per- 
form other heating services with in- 
creased efficiency over those designed 
in the past. in addition to its ability 
to crack residual stocks; 2) a heater 
with high thermal efficiency; and 3) a 
heater with improved maintenance and 
operation factors, These factors plus 
the economy of firing with a low per- 
centage of excess air led to the selec- 
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58.5 35.1 22.2 

107 144 178 
225 
112 
08 
45.5 

Vacuum) 

585 


tion of a specifically designed updraft 
radiant type heater for the commer- 
cial visbreaking unit. A heater similar 
in design to the visbreaking furnace 
had previously been suggested for re- 
finery heaters.* The construction, op- 
eration and performance of this vis- 
breaker furnace also has been dis- 
cussed in another paper.” Briefly, the 
visbreaker furnace has a split flow 42- 
tube convection section, a six-tube 
shock section to shield the convection 
tubes and a 31-tube radiant section. All 
tubes are 31% inches o.d, by \%-inch 
wall. The convection tubes are 7 per- 
cent chrome, the radiant tubes 9 per- 
cent chrome. The radiant tubes are 
in the center of the firebox and are 
fired by a total of 112 ceramic cup 
burners, 56 on each wall of the radiant 
box. The burners are arranged in four 
rows with fourteen in each row and 
are staggered to give uniform cover- 


111 











age of the tubes. The design capacity 
of the furnace is 25 million Btu. per 
hour to the oil 

A simplified flow sheet of the high 
vacuum distillation-visbreaking unit is 
shown in Figure 1. Reduced 
from the crude unit, representing 25 
liquid volume percent of the crude, is 


crude 


preheated, given an atmospheric flash 
and charged to the high vacuum unit 
The residuum from the high vacuum 
unit, representing approximately 13 
liquid volume percent of the crude, is 
furnace 


charged to the visbreaker 


TABLE 


through a small surge tank. The fur- 
nace outlet is quenched immediately 
with gas-oil and charged to a flash 
drum. The amount flashed is controlled 
by the pressure on the flash drum and 
gas-oil or steam injection 
ahead of the flash drum. The heavy 
residuum make is yielded to storage 
off the bottom of the flash drum and 
the overhead vapors are charged to 
the bubble tower. The bubble tower 
makes gas and gasoline overhead and 
eas-oil off the bottom. The gas-oil is 
eveled to the 


by either 


cooled and a portion 
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Comparison of Commercial and Pilot Plant Visbreaking 


OPERATING CONDITIONS 


barge rate 
vid 
harge Stock 
LV percent 
API 
V tsromst 
conity, SPS 
Carbon Re 
Percent 


Yoelds 


Fuel Onl Reduction 
Charge to Vishweaker 
ting Stock to Jr 

hare t 
100 SPS fue 
Net 200 SFS 


jasou avada 


Commercial U ast Pilot Plant 


43 0 
082 


4 173 


. 042 


» 


LV Percent LV Percent LV Percent | LV Percent 
Charge Crade ar¢e rude 


TABLE 7 (Continued) 


c ison of C 


Pp 





cial and Pilot Plant Visbreaking 


Product Characteristics 


Commercial U out 
API 





h 


lot Plant 
Al 


300 SFS @ 
122°F 


Gasol Fuel Oil 


19.0 


95 
o4 


furnace outlet as quench oil, the re- 
mainder going to storage. 

Process Considerations, Initial vis- 
breaking operations were erratic with 
frequent shutdowns. A major portion 
of the difficulties and downtime were 
written off as gain in experience on a 
new type unit and new type operation. 
However, the primary reason for shut- 
downs was coil and transfer line cok- 
ing. The last few tubes in the furnace 
and the transfer line near the quench 
oil injection would coke in a matter 
of two or three days requiring a shut- 
down for coil burnout. Coke. in fact. 
was found as far back in the coil as 
14 tubes from the outlet. Various in- 
novations and processing changes, 
such as different quench oil injection 
fittings and adjusting the shape of the 
heating curve, were tried with little or 
Even though visbreaking 
as evi- 


no success. 
was undoubtedly occurring, 
denced by the visbreaker charge hav 
600 Savbolt furol 
and the flash drum 
residuum a of 200 Savbolt 
furol seconds @ 122° F.. coke laydown 
limited the operation to such a short 
duration that it could not be accepted 
as commercially feasible 


ing a viscosity of 
seconds @ 122° F 


viscosity 


Eventually, it was observed that the 
preheater ahead of the atmospheric 
flash unit prior to the high vacuum 
unit cracking the vacuum unit 
charge to a considerable extent as evi- 
denced by the and 
gasoline flashed overhead on the at- 


was 
amount of gas 


mospheric flash tower. The coil outlet 
temperature on the preheater was, at 
this time, 835° F. Since the pilot plant 
had shown that a cracked residuum 
would coke more readily than a virgin 
residuum, the coil outlet temperature 
on the atmospheric preheater was re- 
duced to 775° F. The decrease in 
temperature would be expected to de- 
crease the amount flashed in the vac- 
uum unit resulting in the vacuum 
residuum to the visbreaker increasing 
as percent of the crude. However, in 
compensation, the decrease in cracking 
severity on the preheater produced 
less non-condensibles and the vacuum 
unit steam jets were unloaded so that 
the absolute pressure in the vacuum 
flash zone decreased 3 to 4 mm, Actu- 
ally, the vacuum residuum increased 
only from 12 to 13 liquid volume per 
cent of the crude. A remarkable 
change in visbreaking the high-vacuum 
residuum then occurred. Operating at 
the same charge rate and the same coil 
temperatures at 
was previously experienced. the vis- 


which severe coking 
breaker showed no sien of coking and 
a run of 39 days without 
was made, Other runs, equally success- 
ful, have since been made 


a shutdown 


The charge. yields, and product 


Petr Re finer 


cum 
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4 





Per Barrel 
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Figure 2. Economic of Visbreaking vs. Fuel Oil Blending. Basis 
$.25 per MM Btu.; gasoline, 


60,000 barrels daily. Prices: gas, 


rs Per Barrel 





$.11 per gallon; and No. 2 H.0.D., $.085 per gallon. Direct 
monufacturing expense, (per barrel): visbreaking, $.10; catalytic 


cracking, $.15; treating, $.03; F. O. blending, $.05 and TEL, 
$.0022 per cc. Cutting stock (released from fuel oil blending 


when visbreaking) is included in No. 2 heating oil 


vis- 


7. The 


characteristics from commecial 
breaking are shown in Table 
highest conversion pilot plant run 
(Table 2, Column B 30-5) is also 
shown for comparison. The fuel oil and 
gas-oil yields have been corrected to 
a 300 Saybolt furol seconds @ 122° F. 
residuum yield direct from the vis- 
breaking operation. It is interesting to 
note the difference in the charge stock 
characteristics of the pilot plant and 
the commercial! unit. Although the 
charte stock in each case represents 
approximately the same percentage 
crude bottoms, the charge to the com- 
mercial unit has a higher API gravity, 
a lighter front end, and a much lower 
viscosity than the pilot plant charge. 
The difference is accounted for in the 
visbreaker feed preparation method. 
In actual refinery operations there is 
little doubt that cracking of the very 
heavy hydrocarbons occurs not only in 
the atmospheric flash preheater but 
also in the crude topping unit. The 
production of olefinic gases and ole- 
finic light hydrocarbons is proof that 
some cracking is occurring on these 
units, Conversely, the pilot plant feed- 
stock was prepared on a small scale 
unit with no appreciable gas produc- 
The data in Table 7 show com- 


tion 


J al 195] 


. 


With Water 
Injection 


t 


- Tube ober with riow 


Figure 3. Visbreaker Heating Curve 


mercial visbreaking to be effective in 
reducing residual fuel oil yields. The 
charge to the visbreaker, blended to 
300 Saybolt furol seconds @ 122° F., 
represented 14.1 liquid volume percent 
of the crude. The visbreaker product, 
flashed to 300 Saybolt furol seconds 
@ 122° F., represented 10.7 liquid 
volume percent of the crude or 3.4 
liquid volume percent of the crude 
less than the fuel oil equivalent of 
the charge: a substantial fuel oil re- 
duction in any refinery. Furthermore, 
visbreaking produced additional gas- 
oil of low carbon residue and high 
aniline point, entirely suitable as cata- 
lytic cracker feedstock. This gas-oil 
in a catalytic cracker, will yield about 
10 liquid volume percent gasoline and 
18 liquid volume percent cycle oil for 
No. 2 heating oil. The ultimate result 
of visbreaking then is decreased fuel 
oil, increased gasoline and increased 
distillate production, 

I}lustrative economic benefits derived 
from visbreaking plus catalytic crack- 
ing of visbroken gas-oi] compared 
with straight fuel oil blending that 
might apply to a Mid-Continent re- 
finer are shown in Figure 2. The com- 
mercial vishreaking data from Table 


7 were used in constructing Figure 2. 
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The net income, either in dollars per 
day or dollars per barrel of high-vac- 
uum residuum for a 60,000-barrel- 
per-day crude charge, can be read 
directly from the chart. The net in- 
come is the net realization after direct 
manufacturing expense and before 
depreciation, overhead and taxes. 
Since no value was assigned to the 
high vacuum residuum which is the 
same in either case, the two lines il- 
lustrate the relative economics of vis- 
breaking plus catalytic cracking as 
compared with fuel oil blending. At 
a given fuel oil price, the difference 
in net income between the two lines 
represents the incremental net income 
of visbreaking over fuel oil blending. 
According to this illustrative example, 
the economic advantage of visbreak- 
ing over fuel oil blending decreases 
with increasing fuel oil price and ap- 
proaches a breakeven value as fuel 
oil price approaches $3.67 per barrel. 
However, the incremental realization 
in favor of visbreaking in the normal 
fuel oil price range of $1 to $2 per 
barre! demonstrates that visbreaking 
of high vacuum worthy 
of serious consideration. For purposes 
of simplification, catalytic cracking ca- 
pacity considered available in 


residuum is 


was 
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TABLE & 
Commercial Visbreaking With and Without Water injection 


WITHOUT WATER 
INJECTION 


OPERATING CONDITIONS 
Coa Ir et 


LV Percent 
of Charge 


LV Percent 
of Crude 


constructing Figure 2. If the catalytic 
cracker is loaded, the visbreaking case 
will show less gasoline and more dis 
tillate will slightly lower the 
incremental income 

Table 7 also shows that commercial 
approximated the 


which 


operation closely 
pilot plant in yields. The pilot plant 
produced a higher percentage of gas 
and gasoline because of more severe 
cracking but the commercial unit pro 
duced a higher percentage of gas-oil 
Fuel oil 300 Saybolt furol 


seconds @ were ap 


yields of 
122° F 


same. The higher gas 


viscosity 
proximately the 
oil yield from the commercial unit is 
probably due to the kigher gas-oil con 
tent of the charge 

The heating curve of the visbreaker 
furnace coil which has given the best 
results is as nearly as possible a 
straight line. The last few tubes be 
fore the outlet are fired hard and have 
i high heat transfer rate to hold the 
heating curve to a straight line when 
the heat of cracking tends to flatter 
Heat transfer rates as high 
10,000 Btu. per 


the curve 


ac 30.000 to square 


foot per hour have been calculated for 


furnace with a 
of 17,000 


hour in the 


tube in the 
heat 
Bt per square foot per 


the last 


average transter rate 


radiant section, The average heat 


transfer rate in the convection sectior 
has been calculated at 6000 Btu per 


square foot per hour. The design av 


erage heat transfer rates were 15.00% 


WITH WATER INJECTION 
Pug F Pog. 


400 617 410 
110 yt) 120 


LV Percent 
of Charge 


LV Percent 
of Charge BH 


LV Percent 
of Charge 


100.0 100.0 160 100.0 


LV Percent 


LV Percent 
of Crude 


Btu. per square foot per hour and 
1000 Btu. per square foot per hour 
for the radiant and convection sec- 
tions, respectively. The top row of 
burners on both sides of the vis- 
breaker furnace is usually shut off for 
visbreaking. A typical heating curve 
is shown in Figure 3. 

Water Injection. As far as could be 
determined, the operation shown in 
Table 7 was the maximum conversion 
that could be obtained by adjusting 
coil temperatures and residence time. 
It was then decided to attempt to in- 
crease conversion by the old refinery 
standby of coil diluent. Coil diluents 
are commonly used in refinery opera- 
cracking severity 
coking. The 
diluent is usually lighter and more 
refractory than the fresh feed and 
exerts a partial pressure effect which 
increases vaporization, increases coil 
velocity and the diluent reduces the 
concentration of coke forming prod- 
ucts in the coil. The diluent itself may 
or may not undergo cracking depend- 
ing upon its characteristics and the 
cracking conditions, Processes such as 
polyforming, poly reversion and re- 
cycle cracking operate on the principle 
if coil diluent. The diluent used in the 
visbreaking operation was water. 

The operating conditions and yields 
visbreaking with and without 
water injection in the coil charge are 


Table 8. The table 


hhons to increase 


without excessive coil 


trom 


shown in shows 


ek x 


that more severe cracking was achieved 
with water injection. Fuel oil yields 
decreased while gas-oil, gasoline and 
gas yields increased. At the highest 
cracking level coil outlet temperature 
increased from 922° F. without water 
injection to 960° F. with water injec- 
tion. Visbreaker fuel oil of 300 Say- 
bolt furol seconds @ 122° F. viscosity 
decreased from 80.5 liquid volume 
percent of the charge to 72.5 liquid 
volume percent of the charge or from 
10.7 liquid volume percent of the crude 
to 8.5 liquid volume percent of the 
crude. It is of interest to note that at 
a coil outlet temperature of 955° F. 
with water injection, conversion is sub- 
stantially the same as at a coil outlet 
temperature of 922° F. without water 
injection. The effect of increased tem- 
perature is apparently compensated 
for by a decrease in residence time 
since the visbreaker fresh charge was 
held constant. 


Summary 


The successful visbreaking of a 
highly viscous high-vacuum residuum 
representing a low percentage of crude 
oil bottoms has been achieved, first in 
a pilot plant and later on a commer- 
cial unit. The ultimate result of vis- 
breaking is a substantial reduction in 
residual fuel oil and the production 
of high quality catalytic cracking feed- 
stock, resulting in increased gasoline 
and distillate yields. Successful vis- 
breaking is primarily dependent upon: 
1) high uniform heat transfer rates. 
and 2) high oil velocities through the 
cracking coil. A radiant type heater 
specifically designed for flexibility in 
control of the heating characteristics 
has been adapted to commercial vis- 
breaking. The use of 1 to 2 percent 
water in the coil charge as diluent 
allowed a substantial increase in crack- 
ing severity without an increase in coil 
coking. 

Finally, as is desirable with most 
processing equipment, the visbréaker 
furnace possesses flexibility so that its 
service is not limited to visbreaking. 
The visbreaking unit has also been 
used with commendable results in 
cracking refractory stocks such as cata- 
lytic cycle oil. This type of heater 
has also been found well adapted as 
preheaters on vacuum units where it 
is expedient to arrive at operating tem- 
peratures with a minimum 
time. 


residence 
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“Tirepole” Provides 


Quick Safety bit 


~LEVATED refinery structures are 
EK customarily provided with exit 
means for operators to use in the event 
they are trapped by fires or other emer- 
gency, These devices range from ladders 
and stairs and elevators to chutes and 
guy wires with trolleys 


On twin catalytic cracking units re- 
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cently installed at the Beaumont refin 
ery of Magnolia Petroleum Company, 
the tall structure is served by elevator, 
ladder, and stairways. The ladder instal- 
lation goes a step further than usual 
practice, and incorporates a complete 
“firepole” escape route system. The in- 
dividual “firepoles” are comparatively 
short, equal in length to the ladder runs, 
and utilize the same landing platforms 
Report has it that the poles were ex- 
tensively tested by construction workers 
who found them a quick route down at 
noon and evening whistle times. Perhaps 
they won't be needed for emergency use, 
but they do constitute an additional 
safety factor for the operating crew 
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HOW TO MAKE— 


Hydrometer Cylinder Safe 
For Handling Acids 


HE CONTROL of operations in a 
sulfuric acid plant requires hourly 


ry 


Baume’ gravity determi- 
nations of 93 percent, 98 
percent, and 105 percent 
acids. In one plant an 
accident was experienced 
recently when a hydrom- 
eter cylinder slipped 
through an operator’s 
gloved hand and struck 
a lead work table. This 
caused acid to splash on 
the operator’s arm and 
face and resulted in mi- 
nor burns 

The possibility of this 
type of accident happen- 
ing again was minimized 
by having a glassblower 
make a _ circumferential 
bulge in the center of the 
straight pyrex cylinders 
Also, the lower surface 
of the base section was 
roughened by sandblasting. These modi- 
fications provide a positive grip with- 
out the danger of slippage inherent in 
a straight-walled cylinder. They do not 
interfere with visibility in the upper sec 
tion of the cylinder 











HOW TO— 


Calibrate 
Temperature Bulbs 


HIS is a device used in calibrating 
or checking any temperature meas- 
uring instrument from a dial thermom 
eter to a temperature-controller-recorder 
Fabricated from a piece of scrap &” 
pipe, it has two quarter-inch needle 
valves manifolded together on one side 
and a single quarter-inch needle valve 
on the outlet side. The bail is made from 
a piece of reinforcing steel. In operation, 
the unit is filled with a gas oil or ab 
sorption oil 

On the dual valvé manifold, one valve 
is connected to a steam line and the 
other is connected to a propane line 

By expanding propane through the 
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HOW TO STEADY— 


Pump Guide Bracket 


PT HI pport s 
pat ne lustrat 





HOW TO POLISH-— 


Hoors With 


Air-Driven Device 





the rotating head should strike a mets 
hi surtace 





HOW TO REGULATE— MAINTENANCE 
And OPERATION 


uel Gas for Compressor Engine Start-Up How To Dot 


gee fuelgas § HOW TO 


supply lines for 


mame ool oe Store Ice tor 


are commonly fitted 
with sizeable valves | I % 
that easily accommo ; Ma aboratory ee $ 
di the maximum 
ded SNTORING ice for occasional use in 
gines S small laboratories is a minor matter 
a full operating . that all too often wastes the time of lab 
During start : men all out of proportion to its impor- 
up operation of tl tance. One such group has found a con 
engines this fuel gz ‘ ’ venient and inexpensive solution in a 
flow would be ex , ‘ specially assembled insulated container 
> oven As shown in the illustration, two steel 
drums, containers in which plant chemi- 
cals were originally received, were made 
into a double walled ice chest. The an 
nular space between the drums was 
filled with loose insulating material and 
the top of this space sealed with a layer 
of asphalt. The lid, not insulated, serves 
valve 2: to keep hot air currents away from the 
ias been able 
ynpletely avoid 1e ice, always conveniently available 
sual difficulty, or use, melts away at a comparatively 
tinkering” with low rate 
arge vi Such a storage bin is pictured below 
Ans ot 


v alves 


HOW TO MAKE— to be leak proo 


This system has given very 


Siphon Tube to ae obey oth to the plant and 
Dispense Reagents pa. 


Y STORING reagents on a shelf r nt 
B A eagent supply 


ve the test bench and taking 





lelivery by means of a ) tube 
th a suitable one-hand contr: levice, 
frequent contamination of reagents o 
he accidental inte change toppers rubber or 
! been eliminated, and tl testing similar 
rocedure simplified flexible 
For reagents which do not attack rub tubi 
(e.g. doctor solution, caustic soda, ne 


sodium sulphide, dilute acids, etc.) the PMN Ideas 
levice shown in the accompanying glass bead Are Worth Money. 
sketch has proved most suitable. It is 


simply made by inserting a glass bead Send your HOW TO DO IT 


ich can be made by sealing one or 


both ends of a %-inch length of glass Gelivery jet suggestions with photos or 
tubing of the required diameter) into a sketches to Editor, Petroleum 


short length of rubber tubing of slightly ; 
smaller diameter than the bead. By Refiner, Box 2608, Houston, 
pinching the tubbe r lightly at the bead Texas. 

the reagent flow can be controlled quite 

accurately with one hand, and has proved 
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NDER present conditions, it is 

sometimes difficult to obtain re- 
pair parts for refinery and gasoline 
plant operations. In order to save time 
and metal, many plant managers are 
turning to the metallizing process 
Some refiners have used this process 
over a period of years, and need no 
urging to expand the scope of this de- 
partment. Others may have tried the 
process once or twice without getting 
satisfactory results, due mainly to the 
use of the wrong metal, or in faulty 
operation of the equipment. The proc- 
ess is not a cure-all, but it does have 
several distinct advantages. If one or 
two points are borne in mind, there 
will be very little difficulty in obtain- 
ing good results. 

First, the deposited metal is not 
welded to the base metal. The bond is 
purely mechanical and for this reason 
the preparation must be thoroughly 
and carefully done. Second, regard- 
less of the kind of wire used, the metal 
is “east” and therefore should be ma- 
chined and handled like a casting. This 
cast metal, incidentally, provides an 
excellent wearing surface, usually 
wearing several times longer than 
rolled metal of the same specification. 


METALLIZING—To Prolong Life 
Of Refinery Equipment 


JOE E. YOUNG, JR 


General Metallizing & Machine Company 


This is because of the slight porosity 
of the cast metal, which absorbs and 
retains the lubricant. Since the base 
metal rarely gets hotter than about 
200° F. above the atmospheric temper- 
ature, it is obvious that crankshafts, 
high-speed shafts, armatures, turbine 
shafts, and many other items may be 


METALLIZING, properly ap- 
plied, offers many opportuni- 
ties for savings in mainte- 
nance, time, and expense. In 
some cases greatly improved 
service can be obtained from 
process equipment by such 
methods. Process plant oper- 
ators and maintenance men 
will do well to acquaint them- 
selves with the present status 
of metallizing procedures. 


built up by metallizing without the 
danger of warpage from heat. Metal- 
lizing is divided into two classes: ma- 
chine elements or items that are pre- 
pared in a lathe, and flat surfaces that 
are prepared by sand-blasting. Both of 
these classes are important to the re- 
finer, but due to certain restrictions in 
the use of some metals—like alumi- 
num—the machine element class will 
rank first in this discussion. 

The most frequent refinery applica- 
tions are resurfacing pump rods and 
shafts; building up bearing and pack- 
ing areas on steam turbines, pistons, 
and piston rods on gas engines and air 
compressors, seal rings in centrifugal 
pumps; filling in cavitated areas of 
centrifugal water pumps, and many 
others that will occur in normal shop 
operation. 

Take a frequently metallized item 
a worn pump rod—and follow through 


Set of Automatically Operated Valve Stems Metallized with 420 Stainless Steel, and Ground to Size. Work was done at o 
saving of more than 50 percent over the cost of new stems. 
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all the steps necessary to restore it to 
service. First, the proper metal must 
be chosen for the service involved. Any 
metal available in wire form can be 
used in metallizing; monel, Inconel, 
lead, tin, babbitt, zinc, aluminum, 
bronze, stainless steel, mild steel, Has- 
telloy, Colmonoy, and others. If the 
service requires both wear and corro- 
sion resistance, then 420 stainless steel 
(13/16 percent chrome steel) will be 
best. If wear alone is the important 
consideration, either a 1.20 percent 
carbon steel or a 1.00 percent carbon 
wire will be satisfactory. Where cor- 
rosion alone is the factor, either stain- 
less steel, one of the bronzes, or spe- 
cial alloys will be used, depending 
upon the chemical conditions to be 
encountered 

Having determined the proper wire 
to use, the work is next placed in the 
lathe, and true-up cut taken over the 
entire length of the worn section, over- 
lapping the packing travel one-half 
inch at each end. By doing this, there 
will be no joint coming under the 
packing. The depth of the cut should 
be deep enough to allow for future 
wear without exposing the hase metal. 
On pump rods in excess of one inch 
in diameter, it is customary to under- 
eut 3/32 the diameter. For 
smaller rods, this is reduced to 1/16 
See that rod is cleaned with em- 


inch on 


in h 


ery cloth for a distance of about one 
inch beyond the undercut section. 
Square the shoulder at each end using 
a cutting-off tool. The bottom at this 
point should have a small radius to 
prevent starting a crack. 

The rod is now ready to be rough- 
threaded. Use an ordinary threading 
tool that has had the side clearance 
ground away and the point slightly 
rounded, Set the point of the tool about 
1/16 inch below the center of the rod, 
and with spindle speed reduced by the 
back gear, run a thread the entire 
length of the undercut area, 20 to 24 
threads per inch, The object of this 
operation is to obtain a thread with a 
smooth bottom and well-torn sides, giv- 
ing literally thousands of interstices 
for the sprayed metal particles to 
splash and lock around. Different al- 
loys will require slightly different tool 
setting and speeds to obtain the best 
results. Some alloy shafts are either 
case hardened, nitrided, or so hard all 
the way through that ordinary machine 
tools cannot be used to undercut the 
worn area. In this case, grind the nec- 
essary metal away, mask the ends and 
sandblast thoroughly. If possible, use 
a diamond point chisel to nick the area 
before sandblasting. On pump rods 
which remain shiny after threading, it 
is desirable to remove the shine by 
sandblasting. 


MAINTENANCE 
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After completion of the threading 
operation, due care must be exercised 
that the surface does not become con- 
taminated in any way. Onlookers have 
a bad habit of trying to “feel” the 
roughness, with their bare hands. This 
leaves perspiration and grease on the 
threads. If the spraying cannot be done 
at once, following the cutting of the 
threads, the area should be wrapped 
in clean paper. However, it is best to 
spray the rod as soon as the threading 
is complete, since delay may allow 
moisture from the atmosphere to de- 
posit and cause trouble, The maximum 
time permissible between preparation 
and spraying depends upon the 
weather. When the humidity is low, as 
much as 24 hours may elapse without 
any danger of contamination, On wet 
days, spraying must be done within 
one hour after the rod is prepared. 

For convenience, the metallizing gun 
is mounted in the lathe tool post. The 
various adjustments in the gas pres- 
sure are made, and the gun moved op- 
posite one end of the prepared rod. 
The gun is lighted, and the final gas 
and air cap adjustments made, with 
the gun pointing away from the work 


To form anchorage for the metal as it is sprayed onto the part being built up, preliminary preparation includes the formation 

of a rough surface. In the case of cylindrical ports, such as the pump rod shown, o thread is turned on the worn surface, with 

the lathe tool set slightly off center to produce a tearing action rather than a smooth turning. Into the recesses, cavities and 
corrugations thus formed, the molten metal is forced, and in cooling is locked firmly to the underlying materials. 
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so that no metal will be deposited until 
proper atomization is attained, Point 
the gun at the center of the shaft, and 
spray a light, thin coat, approximately 
003, over the entire length to be met- 
allized. After this tack coat, spraying 
is begun and continued until the area 
covered by the gun is built up over 
size about 1/32 inch. When one spot 
is built up, move the carriage along 
Continue 
is built 


enough to start a new one 

in this manner the rod 

up over its entire length. 
The finishing, if done in the lathe, 


can be started as soon as the spraying 


until 


is completed, using either tool steel or 
carbide tools. If carbide tools are used, 
it is desirable to use a coolant fluid on 
times. Where grinding 
facilities are available. best to 
grind the finish regardless of the type 
of steel longer 
life of a 


{ hined one, 


the tool at all 
it is 
used, because of the 
ground surface over a ma- 
bearing journals in par- 
used cast iron, 
bronze or metalliz- 
ing, heat them enough to drive off any 
have been ab- 


ticular. In preparing 


brass casting for 
oil or grease that may 
sorbed, A temperature in the 
borhood of 300° is usually sufficient 
The heating should be done with care 
so there will warping. Previ 
ously welded shafts may also have ab 


neigh- 


be no 


sorbed some oil 

While spraywelding is not a true 
metallizing process, it will be discussed 
before the section dealing with metal 
lizing of flat surfaces. 

With the metallizing equipment on 
the market today, it is possible to 
spray Colmonoy No. 6 metal, which 
will have a Rockwell hardness of 60 
C. Colmonoy, as you know, is used on 
work subject to extreme acid condi- 
tions. This process differs slightly 
from the typical metallizing process 

The surface to be metallized is un 


dercut approximately .040 on the di- 
ameter with the ends tapered out on a 
15° angle. This area is then threaded, 
0) threads to the inch. The surface 
must be sandblasted and then metal- 
lized as you would with any other 
metal. After metallizing, with the work 
still rotating in the lathe, a heating 
torch is used to fuse the metal to the 
work, Start heating the work about an 
inch bevond the metallized section and 
gradually heat into the metallized area, 
making sure that the Colmonoy does 
not get too hot and run off the work. 
This can usually be detected in ad- 
vance by the wet appearance of the 
Colmonoy; this temperature will be 
about 1960° F. Special care must be 
exercised in the spraying on a 400- 
series stainless steel shaft, as this base 
metal must be allowed to come down 
to temperature extremely slowly to 
avoid cracking the Colmonoy. After 
cooling, the work should be ground to 
finish. Warpage on the order of .004 
inch run out is normal. 

Owing to the fusing required, spray- 
welding is not a true metallizing 
pro ess 

Back to metallizing, and its second 
application: Flat surfaces, including 
steel vessels and structures. These sur- 
faces are prepared for metallizing by 
sandblasting. Where possible, steel grit 
should be However, in warm 
coastal areas it is impractical to use 
this material because the salt air causes 
the steel shot to rust overnight. The 
small particles of rust on the shot are 
transferred to the surface to be 


used 


then 
sprayed. If metal is then deposited 
over the rust particles, failure will be 
the inevitable result. In all localities 
where steel grit cannot be used, a flint 
grit should be used. The grit should 
be very sharp since the object is not 
only to clean the surface, but to pro- 
duce a tearing action as well. This pro- 
duces a keyed surface which grasps 
each little particle of sprayed metal 
and holds it tightly. 

Since the success of the metallizing 
operation is so closely tied in with the 


These three nine-inch diesel pistons were metallized .030 oversize with zinc. At last report, 
they had been used twice as many hours as the original pistons. 


sandblasting, it follows that a great 
deal of care must be taken to get satis- 
factory results every time. Be sure that 
the size of the blasting nozzle is not 
too large for the supply of compressed 
air available. If the blasting is started 
with a nozzle 14 inch in diameter, and 
it wears until it is 5/16 inch, the vol- 
ume of air required to keep the pres- 
sure constant is then increased from 
about 95 to 145 cfm at 90 pounds. If 
the increased volume is not available, 
then the pressure at the sandblasting 
machine drops so low that good work 
cannot be expected. A good air filter 
must be installed at the sandblast ma- 
chine to remove al] entrained oil and 
moisture from the air. 

Clean only an area that can be com- 
pletely metallized in the course of a 
shift. and a smaller area on humid 
days. Until the operator becomes pro- 
ficient in estimating the amount of 
wire used per square foot, it is best to 
measure the surface and weigh out the 
wire necessary to cover this area to 
the correct thickness. When spraying 
in sections, be sure and leave a 4-inch 
sandblasted and unsprayed border un- 
til the adjacent section is metallized 
then tie the two sections together. 

In spraying flat surfaces, it must 
be remembered that the thickness of 
applied metal is very definitely lim- 
ited. From some inspections gnade re- 
cently, it appears that many operators 
think that if a little is good, a lot will 
be that much better, Nothing could be 
more fallacious, since if too much 
metal is deposited, its strength becomes 
such that the mechanical bond is 
sheared when the base metal expands 
or contracts. A thinner coat is not so 
rigid, and the bond is sufficiently 
strong to stretch the small amount nee- 
essary for it to follow the base metal. 
Each sprayed metal has a different 
thickness limitation. Aluminum should 
not exceed .010 inch, when used on ex- 
haust stacks and mufflers, to counter- 
act heat Zine should not 
exceed .020 inch, when used for at- 


corrosion, 


mospheric corrosion, 

After completion of the job, remem- 
ber that the coating is comparatively 
thin, and sharp edged or pointed tools 
should not be used for subsequent 
cleaning operations, If applying zinc. 
the metal as sprayed needs no further 
preparation if the structure is to be 
painted for color identification. 

Metallizing equipment on the mar- 
ket today will operate on butane, pro- 
pane, natural gas, waste refinery gases. 
acetylene or hydrogen. In common 
practice, most refineries use propane 
as the fuel. The use of refinery gases 
will produce satisfactory results if the 
sulfur content is low enough so none 
will be taken up by the metal while in 
the molten state. 
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“OPERATION SAFETY” 


W. A. SULLENDER 


Pan American Refining Corporation, Texas City, Texas 


Arc Burns 


The ultra-violet rays from a welder's arc cause arc-burns. The are burn af- 


fects the sclera, or white part, of the eye; it causes painful burning which makes 


the eyes too painful to use. This condition may last for several hours; the 


severity is proportional to the length of time of exposure, and inversely pro- 


portional to the square of the distance you stand from the arc. 


If you have reason for observing the actual welding operation, use a head 


shield, or face shield, 


which is fitted with a 





lens to absorb all ob- 
jectionable rays, par- 
ticularly ultra-violet 
and infra-red, ema 


nating from the arc 





Without this protec- 
tion do not look at the 
welding arc; in fact, 
you should make an 


5+ 


effort to avoid i 

Witless Willie. 
shown herewith at 
rest, was just plain 


curious (the accident 


report stated)! 
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Photo No. |, left, shows oil 
heoters into which naphtha 
is being charged. 
Photo No. 2, right, shows 
the primary fractionators 


New Ethylene Process Uses 
Naphtha Pyrolysis 





First Installation of Unique Manufacturing 
Process Under Way in England; Plant 
First of Its Kind in the World 


Photo No. 3. Pyrolysis section where ethylene is produced 





end 


Photo No. 4. Here entrained diolefins are 
polymerized into polymer gasoline 


HOTOGRAPHS on these pages 
P feature the five principal process 
steps in the unique ethylene production 
plant now under construction by The 
M. W. Ke gz Company, New York 
for Imperial Chemical Industries, Ltd., 


at Wiltor 





the 


quantities o pure 
mperial’s chemical manu 
on. However, it will also 
quantities of motor gas 
ne. The propylene will 
cessed by Imperial int 
1 and its derivatives 
usual problems encoun 
ring this unit, accordin 
Kelk gx, is the 
rature conditions re 
process. During certain 
mperatures are above 1700°F 
lrop as low as 220° F 
ription of the 
tha being charged to 
Photo N« 1) Before 
in the primary trac 
No. 2), it is charged to 
section (Photo N 3) 
urs in this insulated trans 
iperheated steam is 
ise the temperature 
mately 1700°F. It 
at ethylene is prox 


araffinic material 


hydrocarbons 
line and lighter fractions 
tractionator The gaso 
ne fraction lebutanized and then is 
phosphori cid treated to polymerize 
entrained diolefins into polymer gaso 
4) 
m the primary trac 
oval of hydrogen sul 
a special process step 
oisture is removed to 
luring the later low tem 
operatior After 
the vapors pass 
acetylene-conversion 
virtually all of this 
The mixture of gases 


the recovery section 


where the pure ethylene 


the othe constituents 


Photo No. 5. Recovery section of process 
where pure ethylene is separated from other 
constituents 


——_—_—> 
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Figure 1—New Thermocouple-Type Davis 
Combustible Gas Analyzer for Single Point 
Analysis 


NCREASED stability, greatly re 
drift, 

operation are but a few of the 
technological effected 
through the development of a radi 


duced zero and 


improvements 
cally new type of combustible gas an- 


alyzer. Through 
the field of application for this type 


these improvements, 


ot equipment has been greatly ex 


panded, particularly in applications 
involving process control and unsuper 
vised operation. 
Conventional hot wire or catalytic 
filament-type combustible gas analy- 
zers utilize the resistance change of 
a hot helical filament exposed to the 
combustible gas or vapor, as compared 
to a similar filament sealed in or ex- 
posed to air. For purposes of measure- 
ment, these filaments are generally set 
up in a Wheatstone bridge circuit with 
a fixed voltage applied, In operation, 
the combustible gas burns on the ex- 
posed filament and produces a change 
in hlament which unbal- 
ances the bridge in proportion to the 


resistance 


gas or vapor present. 

While this type of analyzer has 
found relatively wide usage in the 
past, its application is limited by in- 
herent drift, 
continuous supervision, especially when 
the filament is exposed to combustibles 
for long periods of time. 


zero which necessitates 


The cause of zero drift is evapora 


124 


fail-safe 


Thermocouple-Type 
Combustible Gas Analyzer 
Expands Field of Application 


TAYLOR, JR 


truments Divi 


THE PRESENCE of combust- 
ible mixtures can be a high 
hazard in process plant op- 
erating areas and in tankage 
or equipment opened for 
cleanout or maintenance. Con- 
venient and accurate methods 
of measurement for combusti- 
bility are thus of real value to 
operating groups. This new in- 
strument is said to incorporate 
these qualities. 


the exposed metal filament 


alters the base re- 


tion of 
which continually 
filament 
quently, produces a constant shifting 


sistance of the and. conse- 
of the zero or balance point of the 
The employs 


resistance 


bridge new analyzer 


neither measurement nor a 


quipment Company 


bridge circuit, but rather utilizes 
thermocouples and a potentiometric 


circuit. 


Unaffected By Evaporation 

It has been found that a fine plat- 
inum filament with a constant 
voltage applied to it remains at a prac- 
tically constant temperature, although 
the cross-sectional area of the wire 
grows smaller as the platinum evap- 
orates. The explanation of this stabil- 
ity is dependent upon the circuit used, 
whereby the decrease in the 
sectional area increases the resistance 
of the filament in proportion to the 
current drain. A new combustible gas 
analyzer takes advantage of this fact 
by directly measuring the actual fila- 
ment temperature with a bonded ther- 
a result, the zero drift 


wire 


cToss- 


mocouple As 


Figure 2—Remote sampling head, showing solenoid purge valve 
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Figure 3—New Four-Point Recording Tube 
Sampling Unit. 


and consequent lower resistance is re- 
duced to a negligible factor. 

The basic circuit arrangement of 
the new thermocouple-iype combustible 
gas analyzer is shown in Figure 4, As 
illustrated, the new analyzer utilizes 
the temperature increase of a heated 
platinum filament exposed to a com- 
bustible gas or vapor air mixture, as 
compared to a similar heated filament 
and thermocouple sealed in air. 

The thermocouples are connected 
series opposing so that a differential 
emf, is applied to an electronic poten- 
tiometer. With no combustible gas or 
vapor surrounding the exposed fila- 
ment in the active cell, the emf.s from 
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both thermocouples are equal, and 
since they are of opposite polarity, 
cancel out, Thus, the potentiometer in- 
dicates a zero potential. When a com- 
bustible gas or vapor is admitted to 
the analyzing chamber, it burns and 
the temperature of the filament in- 
creases, thereby resulting in an in- 
creased emf. from the thermocouple 
bonded to it, The potentiometer then 
indicates the resultant differential emf. 
which is in proportion to the concen- 
tration of combustible gas or vapors 
present, The potentiometer can be cali- 
brated in terms of per cent of the 
lower explosive limit of the gas or 
analyzer is to 


vapor for which the 


be used. 


Fail-Safe Feature 

The new combustible gas analyzer 
is designed for remote-head operation, 
and also for tube-sampling systems. 

In the single-point remote-head sys- 
tem, illustrated in Figures ] and 2, 
the analyzing head is installed directly 
in the area being sampled. with the 
gas concentration transmitted electri- 
cally to the electronic recorder. 

In the tube-sampling unit, illustrated 
in Figure 3, 
located in the cabinet. By 
tubes, the sample is drawn from four, 


the analyzing chamber is 
means of 


six or eight different areas, and com- 


mutated over the filament. The gas or 
vapor concentration at each point is 
recorded on a multiple-record, strip- 
chart potentiometer. The commutating 
valve and recorder are electrically in- 
terlocked to insure proper synchroni- 
zation. 

In general, these analyzers embody 
such advantages as: fail-safe construc- 
tion, automatic reset, push-button op- 
erated purge system, extended filament 
life and dust-tight, plug-in relays. The 
relays are normally energized to in- 
sure drop out on any failure, Should 
flow through the analyzing head be- 
come too great or too small for cor- 
rect analysis, the appliance relay will 
drop out and illuminate the trouble 
light. Filament burn-out and low-sup- 
ply voltage will also produce this re- 
sult, 

The appliance relay is arranged so 
that it incorporates automatic reset, It 
will return to a normal operating po- 
sition automatically after a high gas 
been 


concentration has corrected. 


A push-button operated purging sys- 
tem precludes the possibility of an 
leaving the 


operator unintentionally 


unit in the purge position, A solenoid- 


operated three-way valve is installed 


in front of the analyzing head and 


provides a means of drawing fresh air 


Figure 5—Davis Combustible Gas Analyzer Showing Dust-Tight Plug in Relays 
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Figure 4—Basic Circuit of Davis 
Thermocouple-Type Combus- 
tible gas analyzer. 
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over the analyzing filament to permit 
a zero check. 

All relays have been standardized 
so that only two different types are 
required for replacement purposes. 
This facilitates servicing and assures 
minimum shut-down time in the event 
of trouble, Tight fitting covers on all 
relays keep the contacts clean even 
under adverse conditions. Hermetically 
sealed relays are provided when re- 
quired, 


Need for Combustible Gas 
Analysis 

Indicative of the wide variety of ap- 
plications throughout industry wherein 
combustible gas analyzers perform an 
important function, are the following 
examples: 
Conting and Vapor Recovery Systems 

‘Where a material is coated with a 
substance previously dissolved in a vo- 
latile explosive solvent, the combus- 


tible gas analyzer serves an important 
function. Here, it detects a dangerous 
build-up in concentrations of the evap- 
orated solvents in ovens caused by in- 
creased. coating thickness, improper 
operation of the ventilating system, 
and excessive drive speed. 

Alarm systems are used extensively 
on the influent and effluent side of 
solvent recovery systems. On the in- 
take side of the beds they are used 
to keep the influent solvent-air mixture 
ratio below the lower explosive limit 
of the vapor; on the effluent side of 
the beds they are used to indicate 
breakdown or faults due to shifting of 
the beds. 


Power Plants, Sewage Pumping 
Stations, Disposal Plants 
The danger arising from the pres- 
ence of various combustibles, such as 
gasoline, which may enter the sewage 
system, or the possible development 


rT 


of methane in the sewage system, often 
suggests the installation of a combus- 
tible gas alarm system. In like man- 
ner, the combustible gas indicator and 
alarm system performs an important 
function around the hydrogen-cooled 
generators in power plants, in engine- 
testing laboratories, oil refinery build- 
ings, product warehouses and so on. 


Pipe Line Pumping Station 

Application 

The improved zero stability is of 
particular importance in supervising 
storage areas over week-ends and holi- 
days when no supervisory personnel 
are available. This zero stability is im- 
portant for use in products pipe line 
automatic pumping stations and small 
automatic process plants. In this appli- 
cation the high contact is connected 
to shut down the station before the 
vapor-air concentration reaches an ex- 
plosive mixture. 
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ENZENE consumption for vari- 
B ous products in 1950 totaled 

188 million gallons and 1951 
requirements are estimated at a mini- 
mum 232 million gallons, These data, 
together with the 1948 consumption. 
are shown in Table 1. 


TABLE 1° 


Consumption and Requirements of 
Chemical Grade Benzene 
(Millions of Gallons) 


1948 1950 1951 
Con- on- Re- 
sump- | sump- quire- 


PRODUCT ten ten 





Styrene 
Phenol 
Nylon 

Aniline 
Synthetic Detergents (Cycle 
DDT 


Synthetic 


Dichlorobenzene 

Monochlorobenszene —Other 
than Phenol, Aniline, DDT 

Nitrobenzene—Other than for 
Aniline, DDT 

Maleic Anhydride 

Diphenyls 

Bentene Hexachloride 

Miscellaneous 

Exports 


Total 


Actual requirements for 1951 will 
undoubtedly be higher than 232 mil- 
lion gallons because of defense needs. 
About 252 million gallons has been 
estimated as the actual amount in de- 
mand. This quantity would necessitate 
an increase of 33 percent over the 
1950 production of 188 million gal- 
lons, Looking five years ahead, de- 
mands are expected to be far greater. 
It has been estimated that if mobiliza- 
tion 411 million gallons 
will be needed by 1955, The estimated 
annual benzene requirements for the 
five year period from 1951 to 1955 are 


continues, 


given in Table 2. 


TABLE 2° 
Estimated Benzene Requirements 
(Millions of Gallons) 
Percent Annual 


Increase Over 
Preceding Year 


Total 


YEAR Requirements 





1950 

1951 34.0 
1952 21.8 
1953 3 10.1 
1954 37 2.1 
1955 84 


Increase Percent, 5- Year 118.6 


The necessity of expansion to meet 
these requirements is evident from 
construction which is al- 
ready planned or under 
way to increase produc- 
tion of benzene-derived 
products, Styrene capac- 
ity is being increased by 
about 200 million pounds 
a year which will require 
about 30 percent more 
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BENZENE from Petroleum--- 
How and How Much 


GUSTAV 


Universal Oil Product 


benzene than is now being used for that 
purpose. Phenol, the second largest 
consumer of benzene, has a present 
capacity of 350 million pounds per 
year and is being expanded by about 
43 percent or 150 million pounds, Ani- 
line, now in short supply because of 
increased requirements for processing 
synthetic rubber, will be increased at 
least 20 percent in the immediate fu- 
ture. Broad expansion of facilities for 
making other products is also planned. 
It has been stated that although deter- 
gent capacity in 1951] will be on the 
order of 1.2 billion pounds, it would 
be increased to 2 billion pounds if suf- 
ficient benzene were available. 


THE FIVE-FOLD increase in 
use of benzene as a chemical 
raw material over the ten year 
period from 1940 to 1950 has 
brought about an acute short- 
age. This shortage is becom- 
ing more critical with the rap- 
idly increasing demands 
resulting from our mobiliza- 
tion program. Even under 
normal conditions, the grow- 
ing consumption of benzene- 
derived civilian products 
would present a sizeable 
problem. 

This discussion was pre- 
sented at the annual meeting 
of the American Institute of 
Chemists, in Niagara Falls, 
Ontario, on May 11, 1951. 
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EGLOFF 


s Company, Chicago 


Demand for New Products 

Even in the happy but doubtful 
event that mobilization requirements 
should be less than anticipated, de- 
mands for benzene will necessitate 
large increases in production. It must 
be remembered that the estimates for 
growth are based on the consumption 
of known products, many of which 
were not on the market ten years ago. 
It is safe to assume that many new 
products will be developed through re- 
search. Civilian requirements for ben- 
zene will probably rise markedly if the 
commercial development of new prod- 
ucts is not hampered by restrictions 
on the construction of plants to manu- 
facture them. Every effort should be 
made to reach a production of more 
than 400 million gallons of benzene 
annually by 1955, 

With present capacity stretched to 
its limits, every potential source is 
being studied, These include coke-oven 
operation, imports, coal hydrogenation 
and petroleum, Present indications are 
that almost all of the increases will 
necessarily come from petroleum, For- 
merly, the entire benzene output was 
derived from  coke-oven operation 
which is tied to steel production. The 
rise in demand for steel has been less 
than one-fourth as great as the increase 
in chemical grade benzene require- 
ments, It is also true that in the ex- 
pansion of steel production, provisions 
for increasing light oil recovery and 
refining equipment were omitted in 

some cases, Furthermore, 
some gas plants found 
that it was more profita- 
ble to leave the light oil 
in the gas. The recent in- 
creases in benzene prices, 
however, are making 
maximum recovery more 
attractive, Studies are 

















being made to increase light oil re 


covery existing plants so that 10 
benzene will 
It is be 
million 


million gallons more ol 
available annually 

additional 10 
expanding 


be made 
that an 
be made by 


lieved 
gallons cat 
coking capacity as now planned These 


increases would raise coke-oven ben 
zene production from the present rate 
of 170 million gallons to 190 million 
annually This however Is 


the maximum expected from the steel 


amount 


meet requirements of 307 
1952. about 120 


gallons must be derived from 


industry, Ti 
million 
million 
other sources 


gallons in 


Imports have been increased and 


are exper ted to reach 40 to 50 million 
1951. The shortage of ben 


however Is 


gallons in 
zene, world wide and it 
is doubtful that imports can be main- 
tained at this level, As a matter of 
fact. they mav be cut off entirely 

( oal source of 
benzene has also been the subject of 
much study and discussion, It has been 
estimated that two plants for the pro 


duction of synthetic fuels would pro 


hydrogenation as a 


duce more than 30 million gallons of 
benzene yearly as one of the products. 
In addition to other draw 
backs, the initial cost of the two plants 
is reported to be about $325 million 

take 


would 


economiu 


Moreover construction would 
from vears and 
utilize large quantities of materials 


which should be allocated to industries 


two to three 


with ability to produce ben 
zene, In contrast, construction to pro 
duce this quantity of benzene from 
naphthenic petroleum stocks would be 
on the order of only $33 million and 
construction could be completed in 
seem ra- 


proven 


vear. It does not 


tional to attempt to meet benzene re 


about a 


quirements by coal hydrogenation. 
New Benzene Plants 
Assuming maximum production 
from other sources, about 70 million 
gallons of petroleum-derived benzene 
will be needed in 1952 to satisfy total 
demands of 307 million gallons, Al- 


128 


thougk present production by the pe- 
troleum industry is at the rate of only 
12 million gallons per year, a number 
of new plants are either in the design 
or construction stage, Certificates of 
necessity have been granted for plants 
totalling 30.5 million gallons capacity 
(as of March 24). The oil industry 
has also applied for certificates of 
necessity to build additional plants 
which would increase benzene produc- 
tion by at least 30 million gallons per 
vear. If construction is allowed to pro- 
ceed, the additional capacity would 
raise the production from petroleum 
to over 72 million gallons per vear. 
If predicted amounts are available 
from other sources, production should 
gallons 


reach a rate of 312 million 


1952 


durin as shown in Table 3. 
TABLE 3 
Benzene Capacity, Projected for 1952 


PRODUCTION 
Milbens of Gallons 
er Year 


ected Approved 
ected (Apphed 
Total 
ike Ovens 
Present 
Projected Increased Capacity 
Pr ted Increased Recover 


Tota 


Imports 


Within the next five vears, however. 
at least 100 million gallons additional 
capacity will be needed, and. in case 
imports fall off, about 50 million gal- 
lons more. The increased interest of 
the petroleum industry in producing 
benzene indicates that these require- 
ments will be met, 


At present benzene is being derived 
from petroleum by adaptations of the 
Hydroforming process which was used 
during World War II for producing 
nitration grade toluene, In the interim 


since World War II, a number of 
Hydroformers have been used for up- 
grading low octane gasoline into high, 
and more of these units could be con- 
verted to benzene production, Another 
process, in which two stages of proces- 
sing are used, is being operated by 
Shell. In the first stage, methyley- 
clopentane derived from natural or 
straight-run gasoline fractions is cata- 
lytically isomerized to cyclohexane. 
The isomerization product plus addi- 
tional cyclohexane present in the gaso- 
line fractions are then subjected to de- 
hydrogenation over a second catalyst. 

Recently new catalytic reforming 
processes and new catalysts have been 
developed. They will be utilized in- 
creasingly in the new plants being 
constructed. One of these processes, 


called Platforming, is already in com- 
mercial operation for upgrading gaso- 
lines, and other units are now in the 
planning, design or construction stage 
for the production of benzene. Plant 
operation specifically carried out for 
the production of aromatics has shown 
that the process is particularly well 
suited for that purpose. 

The most suitable stock for benzene 
production in Platforming operations 
is the fraction containing mainly C, 
hydrocarbons from a highly naph- 
thenic gasoline, This fraction contains 
large percentages of methylcyclopen- 
tane and cyclohexane which are con- 
verted in one stage to benzene in con- 
other processes which 
require two stages. The yield of 
benzene from Cy naphthenes in a 
single pass is 80 percent of the theo- 
increased by 


trast to some 


retical and may be 
recycling. 

The U.O.P, Platforming process uti- 
lizes a catalyst containing platinum. 
It is a continuous process inasmuch as 
periodic regeneration of the catalyst 
is not necessary. The principal re- 
actions which occur are dehydrogena- 
tion, hydrocracking, isomerization, and 
desulfurization, The small percentages 
of benzene already present in charging 
stocks go through the process without 
charge. Aromatics result from the de 
hydrogenation and isomerization-dehy- 
drogenation of naphthenes. Only minor 
quantities of aromatics are produced 
through dehydrocyclization of paraf- 
fin hydrocarbons. The hydrocracking 
reaction is essentially a simultaneous 
cracking - isomerization - hydrogenation 
reaction of paraffins, For example, n- 
decane produces n-petane and isopen- 
tane, butanes and hexanes, and pro- 
pane and heptanes. This reaction also 
takes place to some extent with naph- 
thenes but can be practically elimi- 
nated by controlling conditions, Low 
pressures favor dehydrogenation to 
aromatics while high pressures in- 
crease the hydrocracking reaction. The 
flexibility which these reactions per- 
mit makes it possible to carry out 
highly selective operations for the 
production of aromatics. 

The gasoline fractions used in Plat- 
forming always contain paraffins in 
addition to the naphthenes, the rela- 
tive percentages varying with the spe- 
cific crude oil source. Consequently, 
gasoline is produced along with aro- 
matics. Under the conditions used for 
aromatic production, the paraffins 
undergo isomerization to more highly 
branched compounds with the result 
that gasoline of improved octane num- 
ber is obtained along with the aro- 
matics. This point is of high im- 
portance in the over-all economics of 
aromatic production. 
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1951 Potential 


The quantities of benzene poten- 
tially available from petroleum are 
tremendous. In estimating these 
amounts, production of 2.3 bil- 
lion barrels (42 gallons per barrel) 
of crude oil for 1951 in the United 
States is used. Data obtained from 
Platforming operations indicate that 
the potential quantity of benzene avail- 
able from the 1951 crude oil produc- 
tion is 825 million gallons. 

A discussion of the production of 
benzene from petroleum would not be 
complete without some mention of 
toluene and the C, aromatics. These 
compounds are produced by the same 
processes as benzene and in much 
larger quantities. Their importance in 
our economic picture is also great. 
Toluene, as a basic material for TNT 
and as an aviation gasoline compo- 
nent, is of particular significance in 
our mobilization program, and, in case 
of war, will be needed in far greater 
quantities. The C, aromatics, which 
include o-, m-, and p-xylene and ethy!l- 
benzene, are becoming increasingly 
important chemical intermediates. 
Phthalic anhydride, which was once 
produced entirely from naphthalene, 
has also been derived from o-xylene 
for several years. An increase in ca- 
pacity of petroleum-derived phthalic 
anhydride is highly desirable because 
of the naphthalene shortage, The 
m-xylene is of importane as an avia- 
tion gasoline component and experi- 
mental studies show that it will have 
high value as a chemical intermediate. 
The new synthetic fiber, Dacron, is 
derived from terephthalic acid which 
is an oxidation product of p-xylene. 
Projected facilities for the manufac- 
ture of the fiber necessitate a 
great increase in production of 
p-xylene. Ethylbenzene is the basic 
styrene which accounts 


nev 


material for 
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TABLE 4 
tiel Ar tics from Platforming, 
Estimated Yields Based on 
1951 Crude Oil Production 





Milben Gallons 





Benzene 
Toluene 
oxylene 

m-xy lene 
p-xylene 
Ethylbenzene 


1,650 





Benzene 
Toluene 
Cs Aromatics 


TABLE 6 


Summary, Aromatics from Platforming, 
1951 Basis 


Total Yields. Millon Gallons 


Cs 
Benzene Toluene Aromatics 





Platforming Straight-run 
dasoline 825 1,650 2,475 
Platforming Natura! Gasoline 120 230 RS 


1,880 2,560 





Total Yields, Milhen Gallons 


Cs 
Bensene Toluene Aromatics 





Platforming Straight-run 
Gasoline 1,100 2,200 3,300 
Platforming Natural Gasoline 165 315 115 


Total 1,265 2,515 3,415 


for the largest consumption of ben- 
zene of any single product. By in- 
creasing ethylbenzene production di- 
rectly from petroleum, the benzene 
shortage can be somewhat alleviated. 

The quantities of toluene and C, 
aromatics available from U, S. crude 


* x x 
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oil by platforming are roughly two 
and three times, respectively, that of 
benzene. A summary of the quantities 
of C,, C;, and Cy aromatics potentially 
available from estimated crude oil 
production in 1951 is given in Table 4. 

Platforming of the C,, C;, and Cy 
fractions of natural gasolines (from 
natural gas) also yields aromatic hy- 
drocarbons. On a basis of normal con- 
version, the potential yields of aro- 
matics from U. S. natural gasolines on 
a basis of an estimated 1951 produc- 
tion of 110 million barrels are given 
in Table 5. 

Table 6 gives a summary of the 
yields of benzene, toluene and C, aro- 
matics which could be expected from 
use of Platforming both straight-run 
and natural gasolines, 

Assuming for 1955 a total produc- 
tion of 3.1 billion barrels of crude oil 
and 150 million barrels of natural 
gasoline, an increase of about 50 per- 
cent over 1950 in each case, the po- 
tential quantities of aromatic hydro- 
carbons available are summarized in 
Table 7. 

Expansion of benzene production in 
the immediate future will come mainly 
from the processing of natural and 
straight-run gasolines. Although the 
production of the required amounts of 
aromatics will require substantial 
plant construction, the petroleum in- 
dustry has the ability to go ahead, It 
has the technical know-how and the 
experience to carry out all necessary 
expansion at a rapid rate. If given 
proper encouragement and coopera- 
tion, the oil industry will produce any 
aromatic hydrocarbon demands in the 
foreseeable future, 
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FTER two years construction and 
AN conversion Shell Oil Company of 
Canada officially Montreal 
East refinery 


opened its 
last month 

25,000 
oil daily or five times that of the initial 
installations 1932. In 
the which 
are 


Capacity is barrels of crude 


made there in 
cluded in 
in 1948, 
cracking 


expansion, started 
the latest 


with 


type catalyti 


unit, new flashing and 


polymerization units for high-octane 


gasoline production, laboratories, 
blend 
ing 750,000 


gallons of tank storage, and a new office 


new 
maintenance shops, additions to 
and distribution facilities, 
building 


with 


320-acre 
yperational units within a compact 
1800 


steam generating 


refinery occupies a Site 
central area about 600 feet wide by 
Here the 
topping plants, thermal cracking 
the 


feet dee are 
plant 
inits polymerization and solutizer 
plants, gas recovery and other associated 
nstallations 

Wherever possible units were built in 
and 


doors protected by 


Montreal 


piping steam 


insulation agaimst severe win 
ters 

The 25,000-barrel-daily 
intake 


topping units where 


capacity 1s the 


combined capacity of the tw 


crude oil is initially 
broken down and passed on for refining 
in other 

The 


10.000 


units 


catalytic cracking unit can proc 


barrels daily of 75 percent 


ess 


Montreal East Refinery Includes 
UNIQUE CAT CRACKER 


Two-Year Expansion and Conversion Program Is 


Completed by Shell Oil Co. 


flashed distillate and 25 percent gasoline 
at 55 percent conversion without recycle 
Company officials pomnt to many unique 
this 
claim, is the most compact built to date 


features of unit. The design, they 
while the large capacity centrifugal type 
compressors and air blower installed in 
Canada. Com 


the plant are unique in 


pletely heat balanced, no preheater or 


catalyst coolers are provided. A major 
revision in the catalyst transfer method 
the over-all 
300 feet to 
innovation, of injecting oil 
the 


tor 


possible to cut 


the 


made it 
height from 
118; another 


directly to 


customary 


catalyst bed, eliminated 


the need reactor riser, regenerator 


riser and reactor grid. Stripping steam 


is utilized to carry the spent catalyst to 
the 


are isolated 


external stripper; stripper vapours 


from the reactor and frac 


tionator. Shape factors of swaged ves 
sels are said to have been improved over 
conventional designs 

The catalyst employed in the unit is 
the new microspheroidal synthetic silica 
alumina catalyst which produces higher 
octane gasoline than natural catalysts 
and eliminates the necessity for electrical 
precipitators careful 


gradation of the catalyst which circulates 


because of size 
at the rate of 13.5 tons per minute 
The yield of all 
units on an average day changes some 
900,000 gallons of crude oil into: 440,000 


combined refinery 


Simplified Flow Diagram of Shell Oil Company's Montreal East Refinery, Recently Opened after Two-Year Construction and Conversion Period 
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Main Fractionating Column (left) and Stripper Column (right) at Shell's 
Montreal East Refinery. This catalytic cracking unit was designed to 
reduce over-all height, 118 feet compared with conventional cot cracker 
heights of 300 feet. A synthetic alumina-silica, spray-dried cotalyst is 


used. 


gallons of gasoline, 280,000 gallons of 
listillate fuels, 145,000 gallons of heavy 
fuel oil, 300,000 gallons of naphthas and 
18,000 gallons of liquefied petroleum 
gases 

To provide the great heat required in 
produce 


processing operations and to 


steam power requires consumption of 
some four to five million cubic feet of 
gas and about 45,000 gallons of fuel oil 
daily 

[he in-line blending plant can blend 
the six major components of motor gaso- 
line, and tetraethyl lead, dye and inhibi- 
tor at the rate of 100,000 gallons an hour 

Refinery 
the two outer thirds of the area have a 


total capacity to hold 104 million gal- 


storage tanks which occupy 


lons 
New 


spring of 


refinery installations, begun the 
1949 by The Fluor Corpora- 
tion and Arthur G. McKee & Company 
include 

Construction of new tankage for an 
additional 26 million gallons storage ca 
pacity 

Extension of the steam generating 
plant and installation of new boilers to 
provide additional conversion of 15,000 
gallons of water to steam hourly 

Installation of a 12,000-volt electrical 
distribution system 


Construction of the vast new mainte 
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nance shops which include lathes, jigs, 
test and welding equipment, a traveling 
overhead crane that can move a 10-ma- 
chine to any point in the shop 
Remodeling of No. 1 Topping Plant 
and construction of a second topping 


plant to over-all refinery ca 
pacity and assure continuous operation. 


Dubbs thermal 


increase 


Conversion of the 
cracking unit 

Addition to the polymerization plant 
vacuum flasher 
distillate 


Construction of the 
flashed 
the topped crude oil and feeds this dis 


which extracts from 


tillate to the cat cracker. (Inclusion of 
has made possible extraction 
ordinary 


this wnit 


from the crude available, by 


distillation, of gas oils with maximum 
boiling point of 1000° F 
the former 700°F 


has cut the residual charge to low level 


in contrast to 
limit. This in turn, 
thermal cracking from about 45 to 15 
The difference 
charge for the 


percent of each barrel 


is left as a catalytic 
cracking facilities 
Construction of in-line blending plant 
Construction of the new catalytic 
cracking plant which includes a central 
control room for adjoining units 
Erection of cafeteria, infirmary and 
new administration facilities. 
Completion of the new laboratories 


One of the problems of construction 
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Some indication of the complex pipe routes which connect units of Shell's 
Montreal East Refinery are shown here. Photo was taken from the catalytic 
cracker tower looking south on the light-ends treating plant. This plant 
opened last month after o two-year program of construction and con- 


version. 


was the regenerator unit, for the cata 
lytic cracking plant, which is 26 feet, 8 
diameter, 63 feet long and 
weighs 115 tons. To build it during the 
winter of 1949-50 so that piping could 


be installed early in the spring of 1950 


inches in 


meant either welding and construction 
of the giant vessel outdoors in Montreal 
weather or building in Canadian Vick 
Montreal 


ers Company shipyards and 


transporting it via the St. Lawrence to 
the refinery site before freeze-up. It was 
The 115-ton 
completed, floated five miles down the 
St. Lawrence on a section of Vickers 
25,000-ton floating dry-dock mere hours 
It still had 
miles overland. A 


a close race vessel was 


before the river froze over 


to be moved three 
65-ton 


specially built trailer unit were 


heavy-duty truck-trailer and a 
used, in 
addition to tractors, to carry the regen 
erator to the refinery site. Along the line 
of march, special crews worked ahead 
and behind the removing 
and replacing 193 utility wires 

In spite of such problems, the refinery 


was in continuous operation throughout 


procession, 


the two years of construction and ex- 
pansion, excepting weeks in 
August 1950 when the entire plant shut 
down to change over shipping facilities, 
blending plant 


only two 


connect up the in-line 


and to make tie-ins 
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COMMON mathematical op- 
eration in all processes con- 
= nected with the treatment of 
hydrocarbons is that of making equi- 
librium flash calculations. When light 
hydrocarbons are involved the analysis 
of the total sample is usually known 
in terms of the individual components 
along with their vaporization equilib- 
rium constants. Under these condi- 
tions the solution invariably uses the 
following equation or some modifica- 
tion of it, 
Xe : (1) 
p+ K, (1—p) 

This 
simple component balance between the 
two phases. It is usually used in a 
trial and error method in which a 
value of p is assumed and the x for 
each component determined from equa- 
tion (1). Values of p are tried until 


equation is derived from a 


' n 
> ' Values 
f l 


nponent then found using the re 


, arc 
mm Ve K x 
Several nomographs,"* graphs* and 
mechanical* and electrical’ devices 
have been reported for shortening the 
labor involved in the trial and error 
method, The method described in this 
paper uses a different approach in that 
a value of p is obtained by a direct 
calculation and then the solution gen- 
erally is completed by a single appli- 
cation of equation (1) and determina- 
tion of the y values using the relation 
Yr K_x, as before. 
For the relatively few cases where 
the value of p first obtained is not 
sufficiently accurate, a method is pre- 
sented for correcting it. 


Vathematical Derivation of 
Vethod for Finding Pp 
The actual derivation of the equa- 


tions on which the method is based is 
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A Direct Method for Solving 
Flash Equilibrium Calculations 


P. M. REILLY 
Polymer Corporation, Limited, Sarnia, Ontario 


SEVERAL articles have been 
published to simplify the Ia- 
bor of performing these calcu- 
lations by the standard trial 
and error method. A new ap- 
proach is presented by the 
author in which an approxi- 
mate solution is found on the 
first trial. In most cases this 
answer is well within the error 
of the data. A method of ap- 
plying a correction is also pro- 
vided which gives an answer 
of sufficient accuracy for prac- 
tically all cases. 


somewhat difficult to demonstrate con- 
cisely. The use of defined mathemati- 
cal functions is introduced in order to 
prove the validity of these equations 
while avoiding a lengthy derivation. 
The functions V, and T are defined 
as follows: 
veka! 4 
Ke + 1 
Solving these identities for K, and 
p respectively, they become 
it Ve and p 
1—V, 2 
If these expressions for K, and p 
are substituted in equation (1), it be- 
comes, on simplification: 


2p—1 


K, 


zr(1— Vr) 
1—V,1 
Xr Zr 
1—V, i—V,I 
Recalling that the sum of the infinite 
geometric series is expressed as fol- 
lows: 


(2) 


“ii 1 <s< +1 


a+as+as x 


l 


it can be seen that the right side of 
equation (2) can be expanded into an 
infinite geometric series if the value of 
V.T is between —1 and +1. Inspec- 
tion of the definitions of these func- 
tions shows that both V, and T always 


have values in this range. -- —1 <V,T 
< +1. and (2) becomes 
Xr 

i—V 
This equation is true for each com- 
ponent, separately. If it is written for 
each of the n components and the n 
equations added, the result is 


r -n r- n r n 
Xr 7 — 
> von > +> BVeI 
r I r 1 t 
r n 
> wV2T? 
r=1 
Rewriting the left side of 
terms of K, it becomes: 


Ze + 2eV-T + z-V,"T* 4+ x 


The right side of (3) is easily sim- 
plified to the following expression. 
since T has the same value for all com- 
ponents. 

r n t n 
1+ r> zeVr + t ie 
~ 


l r l 


zeVe 


Therefore equation (3) written in sim- 
plified form is: 


0 1 


Dividing through by T, it becomes: 


r=n tr n 
0 > aeVr T > 


r l r 


ZeVe 


aeVe 


1 


r 
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or in terms of K, and p, 
t 1 


=. “ew 


- 
(ea) 
Zr 
K+ 1 
Ke—1\" 


(2p —1)? > < (4) 
t l K, +1 


This equation is exact and the series 
converges for all possible values of 
K, and for p between 0 and 1, i.e. 
between the bubble point and the dew 
point of the mixture. These conditions 
cover all cases where equation (1) 
applies. 

If a general solution of equation 
(4) for p were available, the exact 
value of p could be obtained in all 
cases, No such solution has been found. 
However, a useful approximation to 
the value of p can be obtained by neg- 
lecting all terms after the second of 
the right side of equation (4) as fol- 
lows: 


t n 
x am 
e= > A(T i ) 
r l 
T n K 
(2p—1) > , « (3) 


If this is solved for p the following 
expression results: 
tT n 1 K 
= i (1 K,)* 
- 


t n ‘ 

> (ie) 

- 1+ Ke 

When equation (5) is used in numeri- 
cal cases for determining p, the value 
of p, of course, is always positive. 
Since it is impossible for the denomi- 
nator of the right side of the equation 
to be negative due to the coefficient of 
z, being squared, the numerator must 
also be positive. However, in every 
problem there must be one or more 
components for which the K value is 
greater than |. For these components 


(1— K,) 
yhas nega- 


the expression z, ; 
I (1+ K,)’ 


tive values, Consequently, though the 


1 — K,) 


( 
sum of the terms 2, K.) for 


(1+ 
all the components is always positive, 
there will always be both positive and 
negative terms to be added to find it. 
To avoid this inconvenience the numer- 
ator of the right side of equation (5) 
may be rewritten as: 


r n 1 K r n 
2 af 1 ra Bl 2 __2 
r l r 1 
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Nomenclature 


Basic Symbols 


X: Mol fraction (or 
component #1 in the 
phase at equilibrium 
Mol fraction (or percent) of 
component #1 in the vapor 
phase at equilibrium 
Mol fraction (or percent) of 
component #1 in the total mix- 
ture 
Mols of total liquid per mol of 
total mixture at equilibrium 
This should not be used as a 
percentage 
Vaporization equilibrium 
stant for component #1 
Subscripts 
Refers to the 
that number 
Refers to the last component of 
the system 
Refers to the general compo- 
nent of the n-component mix- 
ture 


percent) of 
liquid 


con- 


component of 


Defined Functions 
K, —1 
K, + 1 
T= 2p—!1 


A, l 
(1 

»= (15K) 

Be =\1TK, 
r 1 

. Ze 

> 7 p7 K-(1- 
t l 

Cc, xr( Ky — 1) 
p + K-(1—p) 


Vv. 


1— K, 
+ K.)? 


Basic Equations 


1 if mol 
100 if mol 


fractions are used 
percentages are used 


r==n 
i—K. 7/ 

or <> x [14 LK Je 
os (1 K,) \ 


The value of the square-bracketed ex- 
pression for every component will be 
positive. 

If the following functions are de- 


fined: 
1— kK, 
(1+ K,)? 
( 1— K, : 
1+ K, 
Equation (5) becomes: 


r u 


> zrAr —l 
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Mathematical Derivation of Method 
for Correcting Value of p 

A more accurate value of p may be 
determined as follows: 

In a numerical case, when a value 
of p is being tried, the criterion of the 
suitability of the value of p being 
used is if 


r=n 
> x 
— p+K.(l—p) 
r=1 
If this equation is not true, a new 
value of p is required. 
In general, let 
r=n 
> 7 
p+ K, (1—p) 
r=1 
given 


ze and K, are constants in a 


problem 


I 
dS —z, (1 — Kr) 
=2 Ip+ Ke l—p)P 


dp 


$y 


p+ K. (l—p) 


> 


x» (Ky — 1) 
p+ Ke (1—p) 
Yr— Xr 
p+ Ke (1—p) 
; r=n 
Then = > C, 


r l 


Define Cy 


The increase desired in S to corre- 
spond to the true value of p is (1—S). 
Consequently, the required increase in 
p is given approximately by 

1—S 
Ap - (8) 
r n 
> Cc, 
r=1 
Tables for Finding A and B 

In order to simplify the application 
of equation (6) to numerical prob- 
lems, tables of the values of the func- 
tions A and B are given for all possi- 
ble values of K. 

(Editor's Note: Tables 1-V appear 
on the next two pages.) 

The functions are given to three 
decimal places. The use of more sig- 
nificant figures is not warranted due to 
the inherent inaccuracy of the method. 
The use of the tables of proportional 
parts which are provided where neces- 
sary for interpolation may introduce 
an error of 1 or 2 in the third decimal 
place. This introduces a negligible ad- 
ditional error to the method. 

The tables of proportional parts are 
used in exactly the same menner as 
those presented with tables of loga- 
tithms with the important exception 
that for values of K between 0 and 1 
the proportional part is to be sub- 
tracted from rather than added to the 
number obtained from the main body 
of the table. 
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TABLE | 
Valves of A and 8 as Functions of K 


i—f« 1 K\? 
sare» cD 
1+K 1+K 


PROPORTIONAL PARTS 
003 004 | 00S =—.006 07 


i! 4 17 
15 18 2 


10 12 “4 
12 15 18 


1.68) 1.662 8 10 12 
0.593 0 569 10 13 15 


1.643 1.589 9 | 
0546 12 
9 


1.480 h 14533 14400 1.427 
0.360 j 0.330 0.316 03083 


1.390 1379 1.357 k 133 1.326 1.316 

0.265 0.254 0.243 0.232 : 0.212 0.202 0.193 

28s 1.279 1.270 1.262 253 1.245 1.237 1.230 

0.167 0.159 0.151 Om 37 0.130 0.13 O.117 

1.208 1201 1.104 1.187 1.175 1.168 1.162 

0.100 0.094 0.089 0.084 0.080 0.075 0.071 0.067 

l 1.145 1.139 1.134 1.129 1.123 1118 1113 1.109 

0.050 0.055 0 052 0.048 0.045 0042 0.039 0.036 0.004 

1.099 1.095 1.090 1.086 1.082 1.078 1.073 1.069 1.066 

0.029 0 027 0.024 0 022 0.020 oo 0.017 0018 oo 

1.058 1.054 1.051 47 1044 1.041 1.037 1 034 1.031 
01 


0 0.010 0.009 0.008 0007 0 006 0.005 0.004 0.003 


25 1.022 1.019 1.016 1.013 1.010 1.008 1 005 103 
0.002 oo 0001 0.001 ooo 0.000 0.000 0.000 0.000 


Nete: The proportional parts above are to be subtracted 


TABLE lt 


oo 61 62 03 O4 05 00 7 OS oo 


1 0.998 0.995 0.933 0.990 oor 0 986 0.9m 0.982 0.979 O.8R8 ORAS 
0.000 0.000 0.000 0.000 0.000 0.001 0.001 0.001 0.002 0.002 0.114 | O.117 


0.997 0.975 0.973 0.971 0.969 0.968 0.966 0.964 0.962 0.960 : 5 O885 0.884 
0.002 0.003 0.003 0.004 0.004 0.005 0.006 0.006 6.007 0.008 0.129 0.132 
0.959 0.957 0.955 0.954 0.952 0.951 0.949 0.948 0.946 0.945 i 0.882 0.882 
0.008 0.008 0.010 0.011 0.012 0.012 0.013 0.014 0.018 0.016 0.144 | 0.146 


0.943 0.942 OM!) 0.939 0.938 0.987 0.935 0.94 0.933 0.932 2.3 0.880 | 0.880 
0.017 0.018 0.019 0.020 0.021 0.022 0.023 0.024 0.026 0.027 0.158 | 0.161 


0.931 0.9290 0 928 0.927 0.926 0.925 oom 0.923 0.922 0.921 P O8TS 0.878 
0.028 0.029 0.030 0.081 0.033 0.034 0.085 0.036 0.087 0.089 0.170 | 0.172 | 0.175 


0.920 0.919 0.918 0.917 0.916 0.915 0.9015 0.914 0.913 0.912 O.878 | O877 | O.RTT 
0.040 0.041 0.043 0.044 0.045 0.046 0.048 0.049 0.050 0.052 0.184 | 0186) 0.189 


Ooi! 0.910 0.910 0.909 0.908 0.7 0.907 0.906 0.905 0.905 ’ O877 O.876 | 0.876 
0.083 0.055 0.056 0.057 0.059 0.080 0.062 0.083 0.064 0.066 0.198 0.200 0.203 


0904 0.908 008 0.902 0.901 0.901 0.900 0.900 0.899 0.898 2 0.876 | 0.876 | 0.876 
0 067 0.068 0.070 0.072 0.073 0.074 0.076 0.077 0.079 0.080 6.211 | 0.214 | 0.216 


0.808 os 0.897 0.806 UY 8U6 0.805 O65 0.804 ORM 0.893 2 0.875 0.875 | 0.875 
0.082 0.083 0 ONS 0 086 0.088 0.089 0.090 0.092 0.083 0.005 0.224 0.227 | 0.230 


0 843 0.892 0.892 0.892 0.891 0.891 0.800 0.890 0.890 0.889 24 0.875 | 0.875 | 0.875 
0 0W6 0.008 0.099 0.101 0.102 0.104 0.105 0.107 0.108 010 0.237 0.240 | 0.242 2 0.248 


0.875 | 0.875 | 0.875 5 0.875 
0.250 | 0.252 0.255 57 0.200 


0.875 | 0.875 | 0.875 0.875 
0.262 | 0.265 | 0.267 0.270 0.272 


Numerical Calculation brought to equilibrium under condi- saan | aatn locan | aan Oem 
tions which result in the given K 0.274 | 0.277 | 0.279 0.281 | 0.283 
values for the components. Also find 
. . — i c 
Find the mol fraction of liquid (p) the mol fraction of each component ; 0.876 | 0.876 | 0.876 | 0.876 | 0.876 
which is present if a mixture of the ™ the liquid phase (x,) and in the 0.298 | 0.300 | 0.302 | 0.304 | 0.306 


following over-all composition is V&por phase (y,). (See Table 1.) } @.87 | 0.877 | 0.877 | 0.877 | 0.877 
0.309 | 0.311 | 0.313 | 0.315 | 0.317 


The method will be illustrated by 


0.876 | O.876 | 0.876 | 0.876 | 0.876 
the following example: 


0.286 | 0.288 0.291 0.293 | 0.295 





0.877 | O.877 | O.877 | O.878 | 0.878 
TABLE 1 Solution 0.320 | 0.322 | 0.324 | 0.326 | 0.328 


The first step is to determine for 47 0.878 | 0.878 | 0.878 | 0.878 | 0.878 
Th a ops ' . 0.330 | 0.332 | 0.334 | 0.336 | 0.338 





each component the values of the A 
2 . O.878 | O.S879 | O.879 | O879 OTS 
and B functions from the tables. When 0.340 | 0.342 | 0.344 | 0.346 | 0.348 
found, A, and B, are separately mul-_ ; 0.879 | 0.879 | 0.880 | 0.880 | 0.880 
. K 0.350 | 0352 0.3 0. 0 
tiplied by z, and the values of wed hosned henaae 
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0.880 
0.360 


ORRY 
0.44 


0.898 
0.510 


0.906 
0.562 


0.914 
0.605 


0.920 
0.640 
0.926 
0.669 


0.931 
0.604 


0 935 
0.716 
0.99 
0.735 
0.942 
0.75) 
0.945 
0.766 
0.948 
0.779 
0.951 
0.7900 


0.953 


0.800 


0.955 


0.810 


0.881 
0.370 
0.890 
0.452 
0.809 
0.516 
0 907 
0.567 
0.914 
0.609 
0.921 
0.643 
0.926 
0.672 


0.931 
0 697 


0.935 
0.718 


0.939 
0.736 
0 943 
0.753 
0.046 
0.767 
0.948 
0.780 
0.951 
0.791 
0.953 
0.802 
0.955 
Ori 





0.958 
0.960 
0.961 
0.962 
0.964 
0.965 
0.966 
0.967 
0.968 
0.969 
0.970-+-0.0007 
0.977 + 0.0004 
0 981 +0.0003 
0.984 +0.0002 
0.986 + 0.0002 
0.GR8 
0.989 
0.990 
0.990-+-0.0000 | 
0.999 
1.000 


t 


> 


r ! 
determined by 


Table 2. 


r 
addition, 


TABLE 2 


Component K, A, 
I 5.478 
2 1.395 
3 0.823 
‘4 0.504 
5 0.042 


0.804 
0.932 
1.053 
1.219 
1.882 


Using equation (6), 


1.1433— 1.0000 


B. 
0.478) 
0.028, 
0.010 
0.109 


0.345, 0.139 


0.1975 
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0.819-+-0.0078 
0.826+-0.0072 
0.834 +0.0066 
0.840-+-0.0061 
0.846 +0.0056 
0.852 +0.0052 
0.857 +-0.0048 
0.862 +0.0045 
0.867 +0.0043 
0.871+-0.0042 
0.875+0.0030 (K-30 
0.905-+-0.0018 (K-40 
0.923+-0.0012 (K-50 
0.936 +-0.0009 (K-60 
0.944+-0.0007 (K-70 
0.961+-0.0005 (K-80 
0.956+-0.0004 (K-90 
0.961 


$5 SS te ig te 


me 


20 
21 
24 
28 


K- 
K- 
K- 
(K- 
K- 
K- 
K- 
K- 
K- 
K- 


& 


For K >100 
4 


0.996 
1.000 


she ond & 


1 
as shown in 


aA, 


0.0867 
0.3271) 
0.2253 
0.2426 
0.2616 


1.1433 


5 


0 S87 
0.429 


oan 
0.405 


0.896 
0.498 


0.804 
0.479 


0.905 
0.553 


0.902 
0.538 


0.912 
0.597 


0910 
0.585 


0.919 
0.634 


0.917 
0.623 


0.925 
0.604 


0.923 
0.655 


0.930 
0.690 


0.928 
0.682 


0.934 
0.712 


0.933 
0.706 


0.938 
0.731 


0.937 
0.726 
0.942 
0.748 


0.941 
078 


0.945 
0.763 


0.044 
0.759 


0.700 


0.948 
0.776 


0.947 
0.774 


0.947 
0.772 
0.950 
0 788 


0.950 
0.786 


0.949 
o7s 


0.952 
0.798 


0.952 
0.796 


0 952 
0.797 


0.955 
0.808 


0.954 
0.806 


0.954 
0.805 
0.957 
0.817 


0.956 
O815 


0.956 
oa 





TABLE 3 


(2) 
O.274K «| 0.274K +0.726 


The proportional puris above are to be added 


(3) +(2) 





1.5010 
0.3822 
0.2255 
0.1381 
0.0115 


2.2270 


The calculation is then completed in the 
usual manner. (See Table 3.) 

The values of x, and y, shown as 
“corrected values” are obtained by di- 
viding the uncorrected ones by = x, 
and = y, respectively, in this case 
1,004 and 0.990. 


Discussion of Accuracy of Solution 


The ratio of y, to x, as calculated 
above may be compared with value of 
K, given as shown in Table 4. 


TABLE 4 


Corrected Values 





The maximum error is 1.9 percent 
and it is obvious that a significant part 
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0.044 





of this arises from the large percentage 
error in rounding off y, to three sig- 
nificant figures. The true error of the 
method seems to be 1.4 percent. This 
compares very favorably with the ac- 
curacy with which the K values are 
known. This is seldom, if ever, better 
than 5 percent without direct experi- 
ment with the system being studied. 
Most published K values are accurate 
to no better than 10 percent. Conse- 
quently, in this case, the error of the 
method is well within the error of the 
information, 

The method is more accurate when 
p is in the neighborhood of 0.5. For 
very low or very high values of p the 
accuracy in general drops off, Unfa- 
vorable cases also occur when a com- 
ponent has a very high or very low K 
value and there is not a roughly equal 
quantity present of another component 
whose K value is near the reciprocal 
of that of the first component. 

The example shown above is a rela- 
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0.274K +0.726" 





* Figures in these columns are recopied from table 3 


tively unfavorable case in both re- 
spects,. 

The method is sufficiently accurate 
for all purposes in the majority of 
practical cases. The extent of the error 
which occurs can always be judged by 
the magnitude of the departures of =x 


and Sy from 1.000. 


Correction to Value of Pp 
For unfavorable cases or where ab- 


mathematical accuracy is re- 


solute 
quired, equation (8) may be used to 


determine a correction for p- It is ap- 
plied as in Table 5 to the example 
being studied. 


Then according to equation (8) 


4.004 
ay 0217 +0.018 

Since this correction is to be added 
to p, the corrected value of p is 0.744. 

If the values of y, had not been al- 
ready calculated, it may have been 
more convenient to use the alternative 
form of the definition of C, which has 
the expression x,(K, 1) in the 
numerator in place of y, ew 

When equation (1) is applied as 
was done in Table 3, using the new 
value for p. the uncorrected values of 


x, and y, which are obtained are as 
shown in Table 6. 


TABLE 6 


a yr 





0.248 
0445 
0.1s4 
0.115 
0.008 


0.045 
0.319 
0.244 
0.228 
O18 


1.000 1.000 


In the infrequent cases where this 
correction does not give a sufficiently 
accurate result, it may be applied a 
second time, calculating the C, values 
from the figures obtained in the appli- 
cation of equation (1) after the eet 
correction. 

This method of correcting the value 
of p can also be used with a purely 
trial and error solution in which the 
first trial value for p is guessed, Of 
course, the guessed value of p will 
not in general be as accurate as that 
determined through the use of the 
tables and consequently there is greater 
likelihood that the correction will have 
to be applied more than once. 


Use of Mol % Analyses 
All calculations shown may be per- 
formed in exactly the same manner if 


mol % figures are used throughout 
for x, y and z but if p is maintained 
as a mol fraction. 

When used in this type of calcula- 
tion, equations (6) and (8) are modi- 
fied as follows: 


t n 


> 


Conclusions 

The methods presented in this paper 
are applicable to nearly all equilib- 
rium flash calculations of the type de- 
scribed, and in most cases very con- 
siderably reduce the number of trials 
required. 

Certain recently published tables of 
vaporization equilibrium constants re- 
late them not only to temperature and 
pressure, but also to the average boil- 
ing points of the liquid and vapor 
phases.” The solution of problems 
using these sources of information is 
necessarily a trial and error proce- 
dure but by using the methods de- 
scribed the number of trials can be 
significantly reduced. 
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PRESSURE vessels in process 
plants are subjected to varied 
conditions of operating tem- 
perature and pressure. The 
operating temperatures may 
be anywhere from extreme 
low levels to the maximum 
that our construction materials 
will permit. Pressures may be 
high vacuum or several thou- 
sand pounds per square inch, 
or anywhere between. Vessels 
when placed in service or shut 
down commonly undergo 
large changes in temperature 
or pressure, or both. These 
changes induce stresses in the 
support structures through 
variations in expansion be- 
tween support and vessel. 
Such stresses may on occa- 
sion be quite large—in some 
cases support failures have 
occurred. 

Comparatively little infor- 
mation has been published on 
this important subject, and it 
is thought that this rather 
thorough study will be wel- 
comed by those in the indus- 
try directly concerned with 
pressure vessel design, fabri- 
cation, inspection, and main- 
tenance. This is the first of a 
four-part series to appear in 
Petroleum Refiner. 


JERTICAL pressure vessels in 
process industries are supported 
in one of four ways: by columns at- 
tached to the vessels, by supporting 
vessels on circular rings, by means of 
brackets or lugs attached to the vessel 
and resting on concrete or steel fram- 
ings, or by using circular skirts. 


Column Supports 


Columns equally spaced around the 
periphery of the vessel are generally 
used for supporting small-sized pres- 
sure vessels, operating at moderate 
temperatures. This construction is 
rarely used for larger vessels, al- 
though some of ten feet in diameter, 
operating at or about 220° F., have 
been supported in this manner, 

This method of support has certain 
desirable features. The effects of dia- 
metral expansion of the pressure ‘ves- 
sel on the supporting columns can be 
evaluated with a reasonable degree of 
accuracy. Through a judicious selec- 
tion of suitable structural shapes, ec- 
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Supports for 
Vertical Pressure Vessels 


F. E. WOLOSEWICK 


Structural Engineer, Chicago 


centricity of loads can be kept at a 
minimum, causing a more favorable 
stress distribution in the vessel wall. 
Also the effects of diametral expan- 
sion can be neutralized or minimized 
through correct use of eccentricities. 

Moments in structural supporting 
members and the pressure vessels due 
to thermal expansion can be made zero 
under operating conditions by pre- 
stressing the columns. This can be 
done quite readily by providing suit- 
able struts at the bottom of the col- 
umns, whose lengths are longer by the 
amount of diametral expansion, and 
forcing them into position, 

In the designs of such structural 
supports, all bracing must be ex- 
cluded. Wind loads and pipe thrusts 
must be resisted by the supporting 
columns in flexure. Considerable judg- 
ment is needed to properly evaluate 
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the degrees of restraint at the bottom 
of supporting columns, and also to 
proportion the horizontal shears cor- 
rectly, in order not to design too rigid 
supporting members. 

Instead of using flexible columns, 
with assumed degree of fixity at the 
vessel and at the concrete support, two 
additional alternates are possible: 

1) Use columns fixed at the base, 
provide lugs which will transfer the 
load eccentrically from the vessel wall 
to the supporting columns. By using 
lubricated bronze plates, frictional 
thrusts can be kept quite low. Any 
diametral expansion, will either de- 
flect the columns if they are limber, 
to the full amount of diametral ex- 
pansion of the vessel, or to some in- - 
termediate position, consistent with the 
applied force at the top. 

2) The alternate most often used, 
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is to brace the columns securely by 
diagonal bracing, and permit no flex- 
ure in the columns. The vessel load is 
transferred by brackets or lugs to the 
supporting columns, with provisions 
for diametral expansion, through the 
use of lubricated surfaces. 

With the above types of construc- 
tion, the conventional framings con- 
sisting of rigid steel or concrete struc- 
tures could be eliminated, thereby rep- 
resenting some savings. 


Ring Supports 

In the past, frequent use was made 
of heavy circular rings, either of cast 
iron or steel. cast or machined, to fit 
the contours of the bottom heads. Due 
to their cost and the uncertainty of 
matching exactly the dished heads of 
pressure vessels, rings were gradually 
replaced with other means of support. 

The rings were generally located 
close to the knuckled portion of the 
bottom head. inducing highly inde- 
terminate stresses at contact surfaces. If 
the surfaces were not fitted truly, dia- 
metral expansions due to temperature 
were not uniform, and over a period 
of time, these vessels were found to be 
out of plumb, Any piping attached to 
these vessels would be displaced, caus- 
ing additional] forces on the connecting 
pieces of equipment, 


Lug Supports 


Brackets or lugs offer one of the 
least expensive and most direct ways 
of supporting pressure vessels. They 
can absorb diametral expansions read- 
ily by sliding over greased or bronze 
plates, 
sel, by 
and are readily 
in the field, 

These types of eccentric supports in- 
duce tensile and shear 
forces in the walls of pressure ves- 
sels. The tensile and compressive forces 


are easily attached to the ves- 
minimum amounts of welding, 
levelled or shimmed 


compressive, 


cause indeterminate flexural stresses 
which must be combined with pressure 
stresses circumferentially and longi- 
tudinally. These will be discussed later. 

The shear forces acting parallel to 
the longitudinal axis of the vessel are 
generally of secondary importance, 
and therefore ignored. 

For thick-walled pressure vessels, 
lugs offer an ideal method of support. 
The thick wall has considerable mo- 
ment of inertia and is therefore capa- 
ble of absorbing these flexural stresses 
due to eccentricity of loads. 

In thin-walled vessels, flexural stres- 
ses from lug concentrations are gen- 
erally high, and because of these high 
stress concentrations, such construc- 
tions are not frequently used. In order 
to take advantage of certain economies 
resulting from use of lugs, stiffener 
rings, made from flat plates or struc- 
tural shapes, either continuous around 
the periphery or segmentally, are fre- 
quently used, As an alternate solution, 
an increase in the number of lugs 
would considerably decrease bending 
moments in the vessel. 

Lugs when designed without any 
consideration of their effects on the 
walls of the pressure vessels, have 
been known to deform them consid- 
erably, Such wall deformations have 
caused angular rotations of the lugs. 
throwing the resultant of the vertical 
loads practically to the edge of the 
lugs. All recorded instances 
showed considerable structural dam- 
age to the supporting beams. 

In concrete beams spalling was seri- 
ous, and steel beams had noticeable 
torsional rotations, Fortunately, the 
judgment of structural engineers in 
adding additional stirrups in concrete 
beams, and stiffners in steel at points 
of high concentrations, provided a rea- 
sonable margin of safety. To the writ- 
er’s knowledge no structural failures 
were ever recorded, 

Another expedient frequently used 


such 


Figure 2 





TT}Tl along Length of Cylinder Leaded 
: at One Section 


of Circumferential Bending Moment : 





is to provide a narrow bearing area 
under the lug on the center line of the 
beam, with sufficient clearance be- 
tween the vertical webs of the lugs and 
the support, so that in case large angu- 
lar rotations occur, no dangerous bear- 


ing pressure would be developed. 
Skirt Supports 


Skirts of thicknesses equal to or less 
than the wall of the pressure vessels 
are used extensively for all types and 
various diameters of pressure vessels. 
Variations of temperature through the 
skirt, and effects of pressure rarely en- 
ter into stress calculations of the skirt 
itself, although the code authorities 
indirectly suggest that such stresses 
should be investigated. 

Skirts have been used successfully 
on pressure vessels more than 20 feet 
in diameter, and operating at temper- 
atures as high as 1000° F. At such 
temperatures the diametral expansion 
would be approximately two inches. 
The effects of temperature stresses in 
skirts will be discussed later. 

Skirts are placed either on the out- 
side of the vessel, or are flush with the 
wall, and welded directly thereto. In 
the first type, the weld is subject to 
shear, while in the second, to direct 
compression from the gravity load, 
and to tension from wind forces. Sec- 
ondary bending stresses are developed 
in the welds due to diametral expan- 
sion of the vessel, and variations of 
temperature through the skirt longi- 
tudinally. The stresses are of high 
order of magnitude. 

The bottom part of the skirt is pro- 
vided with a narrow plate, or with 
angles, sufficiently wide for distribut- 
ing direct loads to supporting beams 
or concrete foundations, Anchor bolts 
equally spaced of nominal size are 
used for larger vessels where over- 
turning is not possible, which hold the 
vessel to the foundation. For tall lim- 
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ber vessels, substantial bolts are re- 
quired, to resist not only the wind 
forces, but also pipe thrusts, 


Lug Reactions on Vessels 


Assuming the vessel to be supported 
on lugs, then insofar as vertical loads 
are considered, each lug is assumed 
to carry its proportional share of the 
load. This assumption is correct if the 
lugs rest on beams having the same 
flexural rigidity, or when supported on 
columns. This condition would not be 
true, when beams having different stiff- 
ness ratios are used. 

The problem of evaluating the cor- 
rect part of the load to be carried by 
beams of varying stiffness would be 
to determine the proportional rela- 
tionships between deflections of the 
various supporting beams. Intermedi- 
ate beams having greater deflections 
for the same load will not carry as 
much as the more rigid ones. Arbi- 
trary apportioning of the total load by 
the number of supports, without con- 
sideration of deflections of support- 
ing beams, will generally lead to 
faulty structural design of the support. 

From Figure 1, let Q be the load 
carried by the lug, and e is the eccen- 
tricity of the load, conveniently con- 
sidered to the center line of the vessel 
wall. Moment of load relative to the 
center line of the wall is then equal to 
Qe. This moment is resisted by a cou- 
ple P acting through a lever arm 
=" . This is the conventional linear 
stress distribution. 

Equating moments, Qe = x P (1) 


Or 


p — 3Q¢ for a lug with a single rib 
2h (2) 


We, . . 
“—s—for a lug with two ribs (3) 
4h . 


P= 

The force P as used here is the re- 
sultant, and is acting through the cen- 
ter of gravity of the stress triangle. To 
determine the intensity and variation 
of the unit stress, it is necessary to set 
P equal to the pressure of the resisting 
triangle. Hence 


fht 
P= 4 
4” (4) 
= 4P 
ht 


where f is the unit intensity of stress on 
the pressure vessel wall; 

h is the height of the lug, 

t, thickness of the rib, or welds, depend- 
ing on manner of welding. 


Under certain conditions, instead of 
welding the lug continuously to the 
shell, intermittent welding as shown in 
Figure lb is used, Assuming center of 
rotation to occur about the center of 
gravity of the welds, the moment of 





Figure 3 (above and at 
right). Displacements of 
Cylinders (from Analyses 
m by Shao Wen Yuan). 


ed 


the load Q is equated to the resisting 
moment of the entire weld group. Or 


: 
fmt (5) 


_Qeh 


2zd mt 


(6) 


where d, is the distance to the “nth” 
weld, and must be summed for the entire 
group. If welds are on both sides of the 
rib, these must also be taken into con- 
sideration, m is the length of the weld, 
t is thickness of the welds bearing 
against the wall. 


Lugs sometimes have the lower por- 
tion of the bearing plate welded to the 
shell as shown in figure le. It would 
be incorrect to disregard the stiffening 
effects of the mass of welding holding 
the bearing plate to the vessel wall. If 
no welds are provided, the case would 
be comparable with the ones discussed 
above. 

For the latter condition, it is neces- 
sary to evaluate the resistance to rota- 
tion of the entire welding assembly, 
and utilize the conventional flexural 
equation for determining the stress at 
critical points. From stresses so de- 
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termined, the intensity of pressure on 
the shell can be obtained. 

Another stress distribution used by 
some design engineers is that shown in 
Figure 1d.’ The center of rotation is 
assumed to occur some distance above 
the bottom weld, with the linear varia- 
tions to the top. This distribution will 
give smaller stresses on weld, and on 
the vessel wall. This assumption does 
not seem to agree with the usual be- 
havior of displaced walls. It would ap- 
pear that center of rotation is more 
nearly towards the center of gravity of 
the weld group. Perhaps the true dis- 
tribution is somewhere between the 
range indicated, and experimental 
data could answer this question better 
than any amount of discussion. 

The above methods of approach are 
conventional ones, familiar to every 
structural engineer, and are used re- 
peatedly in all structural designs. 

Of the horizontal forces resisting the 
moment due to eccentricity of reaction, 
the lower ones, that is the tensile part 
of the couple, are the more critical 
ones, since they induce hoop stresses 
in the walls of the pressure vessel. 
These hoop stresses are additive to 
those from internal pressure. The ef- 
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fects of compressive part of the couple 
are resisted by internal pressure. 
Generally these hoop forces from 
well designed lugs are not too large, 
and since they are spread over con- 
siderable area, their resulting effects 
are generally small. In limiting cases, 
especially with short lugs, heavy load- 
ings, used with thin walled vessels, 
hoop forces can reach reasonably large 
proportions. Under such limiting con- 
ditions, the compressive forces can in- 
duce buckling in the upper parts of the 
vessel. These limiting conditions would 
rarely be met in practice ; the judgment 
of the design engineer would exclude 
their usages, regardless of any approx- 
imate or rational methods which may 
be put forth in defense of such designs. 


Resume of Studies and 
Experiments 


Exact determination of stresses in 
pressure vessels due to concentrations 
from lugs has not been solved to date. 

Using theory of elasticity Shao Wen 
Yuan* determined the differential equa- 
tions for conditions of two loads, 180° 
apart on infinitely long cylinders. The 
equation is of the eighth order ex- 
pressing radial displacements both 
longitudinally and transversely. 

The concentrated force was assumed 
to be distributed over an infinitesimal 
area. The concentrated forces were 
later replaced by uniformly distrib- 
uted ones, which subsequently were 
reduced to an infinitesimal. This con- 
dition was made possible by repre- 
senting the force in longitudinal di- 
rection and in the circumferential, by 
Fourier integral and by Fourier series 
respectively. 

The results of this theoretical analy- 
sis can be evaluated by noting the 
graphs showing longitudinal and cir- 
cumferential displacements, Thus in 
Figure 3a, the maximum displacements 
at the point of load one in the radial di- 
rection, while Figure 3b shows the ex- 
tent of the longitudinal displacements. 

It will be noticed from Figure 3a 
that large displacements are possible 
for large ratios of R/t, where R is the 
mean radius, and ¢ is the thickness of 
the cylinder. For the more conven- 
tional pressure vessels, where the ratio 
of R/t is under 100, the radial dis- 
placements are considerably smaller. 
For a value of R/t of 100, at tempera- 
ture of 650°, where 1 inch, the 
maximum radial displacement is about 
“P -> 48,000” expressed in inches. As 
the ratio of R/t begins to decrease, the 


Roark should 

nfused with “ used in the latter 
part of the article. Roark uses “ to define 
elther the width of the plate, or distance be 
tween inflection points on a cylinder. As used 
in the latter part of the article w defines 
the radial expansion, either due to pressure 
or temperature 


“ as used by 
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effects of radial displacement begin to 
decrease quite rapidly. 

In the longitudinal direction, theo- 
retically the displacement would ex- 
tend to infinity. Practically, its value 
begins to have secondary importance 
beyond reasonable distance away from 
point of application of load. 

Knowing the equation for displace- 
ments it would be possible to deter- 
mine the maximum moments, both cir- 
camferentially and longitudinally. 
From moments, stresses could be com- 


puted. 


For condition of practical design. 
the variation of forces along the length 
of the lug must be considered, together 
with any additional forces which may 
be developed by other forces, Such 
considerations create difficult mathe- 
matical complications for which sim- 
pler evaluations have not been de- 
termined as yet. 

Theory of Beams on Elastic Founda- 
tions® offers considerable possibilities 
for solutions of such problems, The 
extension of this powerful tool of anal- 
ysis to the more practical problems 
has not been published to date. 


Roark conducted two sets of experi- 
ments on cylinders under the action of 
concentrated forces.** 

In his first series of tests, the effec- 
tive longitudinal zone of the cylinder 
which carries the major share of bend- 
ing circumferentially was determined 
in terms of the point of inflection of 
the cylinder under test. Additional 
tests were made on a flat plate, 6 
inches wide and 3 feet long, to de- 
termine the effective width of the plate 
under the action of centrally applied 
load P. Results of these experiments 
are shown in Figure 2. 

It is interesting to note the difficul- 
ties encountered with such measure- 
ments. Quoting from his first article: 


It is apparent from the methods em- 
ployed for comparison of bending mo- 
ments is rather crude. Moments can be 
compared on the basis of center deflec- 
tion only when the distribution of mo- 
ments across the span is identical, and 
there is no justification for assuming 
that this was the case in the loading 
considered. On the other hand, the span 
employed was so short in comparison 
vith w* that it would seem that differ- 
ences in moment distribution could 
hardly introduce any serious error. It is 
believed that when used simply as a 
means of comparing moments at dif- 
ferent points along the length of the 
cylinder, the deflection method employed 
was sufficiently accurate. A graver error 
seems probable in connection with the 
determimation of w. The variation of 
circumferential moment along the girth 
of the cylinder is quite rapid. and it is 
evidently not possible to determine with 
accuracy the point of inflection by meas- 
urement deflections. The results obtained 
in successive tests and in measurements 
to right and left of the loaded element 


were however consistent, and it is not 
believed that the value obtained for w 
can be in error by more than one inch, 
or about 10 percent. 

“The area under this curve would in- 
dicate half the length of the pipe, that 
could be regarded as contributing the 
entire full ring bending moment to the 
stiffening ring. As seen the curve does 
not reach zero, even at the extreme ends 
of cylinder some bending persisted. But 
for cylinders of indefinite length, the 
fade out would be more rapid, and it is 
probably safe to take as the area under 
the true fade out curve, the area under 
the graph extended as shown by the 
dotted line. This area is approximately 
1.3w, and since it represents conditions 
on one side of the ring, it is necessary 
to double this value, making the length 
of the pipe that can be regarded as con- 
tributing the free bending moment to 
the stiffening ring 2.6w.” These are 
shown in Figures 2 and 3 


It will be observed from study of 
graphs, that the range of displace- 
ments is centered around a narrow 
zone, on each side of the center line of 
the load. 

In his second paper, Roark* stud- 
ied the stress distribution, on two cylin- 
ders, one of 0.129 inches in thickness, 
23 inches long, the other of 0.330 and 
23.5 inches in diameter, under the ac- 
tion of two forces, 180° apart. Results 
of his experiment were evaluated into 
an empirical equation for determina- 
tion of stress both longitudinally and 
circumferentially,? under the action 
of a force over a small radius, It is 
interesting to note that the stress dis- 
tribution is confined to narrow zones 
longitudinally, but does have a fair 
degree of spread in the circumferential 
direction. Results of these tests led 
Roark to conclude, that “both stiffness 
and strength of thin cylindrical shells 
under concentrated loads is probably 
greater than would be normally sup- 
posed,’”® 

Studies of the Department of In- 
terior,® on penstocks practically cor- 
roborate the above, but were extended 
further to indicate specific zones of 
the shell which may be used with stiff- 
ening rings. 

End of Part 1. Part II will follow in 
an early issue. 
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PARTICLE DIAMETER : MICRONS 


WEIGHT PER CENT FINER THAN INDICATED DIAMETER 


IMPROVED METHODS FOR- 
The Particle Size Analysis 
of Fluid Cracking Catalysts 


Part ll 


F. EMERSON IVEY, JR 
The Davison Chemical Corporation, Baltimore 


{ PART II of this three-part ar- 

ticle, the precision of the Roller 

test as applied to fluid cracking 
catalysts is shown to vary from +2.1 
percent at the 0-20 micron level to 
+7.6 percent at 80-+- micron level. 
Data are also presented to indicate the 
lack of accuracy of the method. The 
causes of these undesirable character- 
istics are discussed together with the 
means used to improve them. The use 
of air of 60 percent relative humidity 
at a 9 liter per minute rate, and a 
fritted glass aeration tube were found 
to increase the precision to +0.6 per- 
cent at the 0-20 micron level and +1.7 
percent at the 80+ micron level, 
mainly by eliminating attrition, ag- 
glomeration, and electrostatic reten- 
tion, Humidification of the sample 
prior to testing was found to be of no 
benefit. 


Particle Size Analysis in the 
Sub-Sieve Range 


Practically all of the methods for 
examining particie size distribution in 


the sub-sieve range utilize a fluid- 
dynamic system, the action of which is 
expressed by the familiar Stokes Law 
equation: 

Dg (ps — Pp) 

18 4 

relative velocity between 
the fluid and the particle 
in centimeters per second 
cen- 


where V 


D= particle diameter in 
timeters 
acceleration of gravity in 
centimeters per second per 
second 
lensity of the particle in 
grams per cubic centimeter 
density of the elutriating 
fluid in grams per cubic 
centimeter 

# = viscosity of the elutriating 
fluid in poises 
conditions are such that 
streamlined flow exists 


and 


The methods fall into two general 
classifications: those using a liquid 
sedimentation technique and those em- 
ploying an air elutriation system. In 
order to choose which of these two gen- 
eral techniques might fulfill the needs 
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expressed before, our company’s Re- 
search Department has _ investigated 
two methods typical of the liquid sed- 
imentation technique (a modification 
of the Oden sedimentation balance and 
a modification of the Andreason pi- 
pette), while our routine analytical 
laboratories employed the Roller anal- 
ysis which represents the air elutria- 
tion procedure. Specific difficulties 
were encountered in the sedimentation 
work as follows: 

1) Certain wetted catalysts developed 
a viscous character which, in the case 
of the Oden balance, caused adherence 
to the top of the plummet, regardless 
of its shape or location in the suspen- 
sion, No adequate solution for this 
difficulty could be found. 

2) For use in the Andreason pipette, 
it was found extremely difficult to 
select a sedimenting medium which 
would satisfactorily balance high dis- 


PART I of this series, which 
reports an analysis method of 
ascertaining the size distribu- 
tion of a catalyst. appeared 
in the June issue of Petro- 
leum Refiner. This method 
was developed specifically to 
serve requirements of a cata- 
lyst manufacturer and in the 
opinion of that company’s 
staff is the best method it has 
seen to date. The staff hopes 
that this report will be so rec- 
ognized by the industry and 
that general adaptation of this 
method of particle size anal- 
ysis will result. Part I will 
appear in an early issue. 











persing power with the low volatility 
required for complete evaporation 
from the small samples withdrawn. 

3) Catalyst particles exert a pow- 
erful tendency to agglomerate. While 
it was found possible to select a sedi- 
menting medium which would deag- 
glomerate a particular catalyst, no 
liquid was found which was adequate 
for all the catalysts which have to be 
tested. The testing of a new catalyst 
therefore required an intensive search 
for a satisfactory deagglomeration- 
sedimentation medium. And data indi- 
cated that even when an apparently 
satisfactory medium had been found, 
agglomeration did occur sporadically 
and in a completely unpredictable, in- 
consistent manner. 

4) Motion of the plummet in the 
Oden balance, currents caused by 
withdrawal of pipetted samples and 
the existence of concentration gradi- 
ents all tend to disturb the dynamic 
equilibrium which is the basic assump- 
tion of these methods. 

5) The calculation of results from 
sedimentation data requires the con- 
struction of tangents to a curve. It 
was found that this operation was con- 
siderably dependent on personal pref- 
erence, so that separate individuals 
could get different final results from 
the same data. The effect is even 
greater between separate laboratories. 


Need for Precision Accuracy 


For these reasons, it was decided 
that the liquid sedimentation methods 
are subject to fundamental faults for 
which no adequate solution was ap- 
parent, and that these weaknesses re- 
sulted in the sacrifice of both the 
accuracy and precision desired. Atten- 
tion was therefore directed toward the 
air elutriation technique practiced as 
the Roller test, realizing that here, too, 
weaknesses existed as explained below. 
However, the work of Matheson® led 
us to believe that the Roller apparatus 
could be worked into a test procedure 
possessing both precision and accuracy. 

The Roller apparatus and proce- 
dure®*** are sufficiently familiar that 
repetitive description is not necessary 
in this paper. However, to approach 
the design of a new test, it is first 
essential that the faults of the basic 
procedure be known in detail. In the 
Roller method, the basic weaknesses 
were found as follows: 

1) Very poor precision: The data 
in Table 5 present statistical evidence 
of the precision of the two ramifica- 
tions of the Roller test practiced in 
our analytical laboratories. It is ap- 
parent that although the precision of 
the finer fractions is acceptable, pre- 
cision in the coarser range is intoler- 
ably poor. Data made available to us 
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TABLE 5 
Precision of the Roller Analysis 
Test Conditions: 
Jet Diameter: Inches 
Air Rate: L./Min. 
Air Humidity: Percent 


tive 
Deter. of End Point 





0.071 
9.6 


2 
0.10% min. 
| breakdown 


Statistics en Roller Fractions: 


Type of Catalyst 

6-20 Microns: 

N=Number of Tests 

X =Arith. Avg. Level 

o =Std. Deviation 

2o =95& Tolerance 
mits 

a a Micreons: 


x 


o 


from the laboratories of other com- 
panies have convinced us that this 
poor precision is inherent in the 
method and not peculiar to our or- 
ganization. 

2) Poor accuracy: If, at this point, 
the corresponding screen data are used 
as a consistent base for judging level 
or magnitude, it can be demonstrated 
that the Roller test is completely in- 
consistent in this respect. Seldom, and 
only by coincidence, do the screen and 
Roller data plot as one continuous 
curve. In the great majority of cases, 
the Roller analysis will indicate a 
greater or less percentage of coarse 
material present than the correspond- 
ing screen analysis, depending upon 
whether the catalyst is a hard, non- 
attritable, dense, used catalyst or 
whether it is a relatively soft, attrit- 
able, less dense, fresh catalyst. This 
is indicated by the typical data in 
Table 6, Thus we have two tests which 
do not agree on the amount of ma- 
terial present at the 80 micron level, 


and furthermore this difference is ex- 
tremely variable due to the assignable 
causes of attrition, hardness and den- 
sity. 

3) Presence of attrition: The Roller 
test is designated as a particle size 
distribution analysis. Yet in order to 
deagglomerate and lift the material 
from the sample holder, a jet of air is 
used the velocity of which is 246 feet 
per second. While this might be quite 
satisfactory when testing the non-fria- 
ble type materials for which the test 
was originally designed, such a high 
jet velocity constitutes an effective 
grinder when introduced into the more 
readily attritable material typical of 
most catalysts. Therefore, when used 
in catalyst analysis, the Roller method 
actually constitutes a combined parti- 
cle size-attrition test contrary to its 
defined aim. Moreover, since material 
is continually removed from the sphere 
of attritive action as a function of 
particle diameter and therefore time, 
the coarser the particle the more severe 
is the attrition to which it is subject. 
This is to say, an attrition gradient 
exists with time of testing and the 
particle size distribution undergoes 
continual alteration as the test pro- 
gresses. And finally, it was found that 
the degree of attrition is sensitive to 
the exact placement of the jet in the 
“U” tube and the tension on the ham- 
mer spring, and that these two vari- 
ables are difficult if not impossible to 
control. 

4) Effect of electrostatic charge: 
The accumulation of an electrostatic 
charge by some catalysts has already 
been mentioned, In the Roller analy- 
sis, this results in agglomeration of 
particles and adherence to the walls 
of the elutriation cylinders. During 
periods of low relative humidity 
weather, the material weight recovery 
after testing was found to be low even 
though each cylinder was hammered 
at the conclusion of its use to loosen 
adhered particles, After an interval of 
several hours, hammering would bring 
down much of this adherent catalyst as 
a cloud. Efforts to neutralize the elec- 
trostatic forces by grounding the 


TABLE 6 
Accuracy of the Roller Analysis 
Effect of Type of Catalysis Under Test 


TYPE OF CATALYST 


Ground F-1 


Ground C-2  Micrespheres | Used Ground 





Screen Analy ses: Weight Percent 
On 40 U.S. = 420 Microns 


200 = 74 
Roller Analysis: Weight Percent: 
0-20 Microns 
20-40 
40-80 


+ 
On 200 Mesh (74+ Microns) 


Ratio 
Roller 80+ Microns 
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TABLE 7 
Effect of Air Humidification on Analysis by Air Elvtriation 


CATALYST B-6, NO PRETREATMENT 


| 
| 


Relative Humidity of Aw 





Number of Analyses 


CATALYST B-6, PREHEATED 3 HOURS AT 1000 


Relative Humidity of Aw 


Statistics 


2 





0-20 Micron fraction 
20-40 Micron fraction 
40-80 Micron fraction 
80+ Micron fraction 
Number of Analyses 


X = Level by the arithmetic av 


2 =Two times the standard deviation = limits at 95 percent tolerance limits 


cylinder, and subjecting the sample to 
ultraviolet light all proved fruitless. 


Matheson’s Modifications 

The modifications of the Roller 
analysis proposed by Matheson’ have 
been used as a basis for the elimina- 
tion of the effects of attrition, agglom- 
eration and electrostatic adherence. 
Matheson’s modifications include the 
substitution of a porous bronze plate 
in a one-inch i.d. metal aeration tube 
for the standard “U” tube, jet, and 
“U” tube hammers, and the use of 
50-70 percent relative humidity air in 
place of the standard 29 percent rela- 
tive humidity air specified in the 
method. 

For the development work in our 
laboratory, it was decided to use glass 
for the sample holder and fritted plate 
so that the action of fluidization could 
be visually observed. For this purpose, 
special aeration tubes were made for 
us to meet the following specifications: 
a l-inch i.d. tube containing a porous 
glass plate extending wall-to-wall 2 
inches below the top of the tube, the 


l-inch tube being drawn down to a 
7 mm. diameter tubulation 1 inch 
below the porous plate so that an air 
inlet tube can be readily attached, and 
the porous plate fulfilling the glass 
works’ requirements for coarse poros- 
ity which is a nominal 40 micron 
opening. The particular porosity was 
selected on two bases, the ability to 
support the entire sample without 
holding the very small diarseter parti- 
cles within its pores, and low pressure 
drop which during operation has been 
found to average about 20 mm, of 
mercury, This aeration tube is fastened 
directly to the bottom of the Roller 
cylinder with a rubber tube connection 
so that the glass is nearly in contact 
with the metal. Visual observation of 
the fluidized sample reveals that aera- 
tion takes place uniformly across the 
entire tube and that sample motion is 
entirely in an up-and-down direction 
without violent turbulence. 

Data presented later in this report 
indicate that attrition is practically 
eliminated by the use of the fritted 
disc. Furthermore, microscopic exami- 


TABLE 8 
Effect of Sample Humidification on Analysis by Air Elutriation 


SAMPLE Ne. 





Ground B-1 
Ground B-2 
Greund B-3 
Ground B-4 
Ground B-5 
Ground B-6 
Algebraic Avg. Difference 


Sample Ne. 





nd B-6 
Algebraic Avg. Difference 


A =No pre-test humidification. 


20-404 


B = Prehumidified with 60 percent relative 5 air for 2 hours 


C= Prehumidified with steam at | atm. for 21 rs 


All separations made using {ritted disc and air humidified with 60 percent relative humidity air, analysed in duplicate. 
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nation of the 80-+- micron fraction 
has revealed that very few agglomer- 
ates exist, so that it may be concluded 
that the fluidization occurring in the 
sample tube effectively reduces ag- 
glomeration to a minimum. 
Humidification of the air used in 
the particle size analysis has been 
ondertial at 60 percent relative 
humidity. This is controlled by bub- 
bling the air through 38.40 percent 
H.SO, (32.86° Be’) prior to introduc- 
tion to the apparatus. The effectiveness 
of the humidified air is indicated by 
the weight balances obtained from 
quadruplicate analyses on the 12 cata- 
lysts later referred to in Table 11. 
These data show that the weight re- 
covery has increased from the range 
of 97 percent normally found in Roller 
analyses to 100.08 percent. Of course, 
the weight increase is an impossibility, 
but since it represents only about 0.007 
grams of sample, it is considered to be 
within the probable errors in the 
measurements, The data confirm that 
humidification effectively eliminates 
the retention of catalyst in the cylin- 
ders by electrostatic attraction. The 
data in Table 7, show the effect of 
air humidification upon both the pre- 
cision and Sevel of the measurements. 
Using a standard catalyst, a multi- 
plicity of analyses were made using 
air of 29 and 60 percent relative hu-’ 
midity on heat pretreated and unpre- 
treated samples. In all cases precision 
was appreciably improved, with the 
greatest improvement occurring in the 
precision of the finer fractions of the 
thermally pretreated samples. This is 
probably the result of improved 
weight recovery and the reduction of 
electrostatic charge. The only change 
in level occurred in the 0-20 micron 
fraction of the pretreated samples. 


Investigation of Sample 

Inasmuch as sample humidification 
improved the screen test and humidi- 
fied air improved air elutriation, the 
effect of humidification of the sample 
to be elutriated was investigated. The 
data are included as Table 8. In all 
cases the effect of sample humidifica- 
tion was to slightly decrease the 0-20 
micron end of the distribution curve 
and increase the 80 micron end. How- 
ever, since the effect of the more severe 
steam humidification was found to be 
less than that of 60 percent relative 
humidity air (i. e. A minus B is con- 
sistently greater than A minus C which 
is contrary to the severity of humidifi- 
cation), it must be concluded that the 
differences noticed between the degrees 
of humidification represent random 
fluctuations within the limits of error 
of the test, and therefore that pretest 
sample humidification is of no benefit. 
This conclusion was verified by mathe- 
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Figure 3. Particle Size Distributions 0-20 Micron Fractions. 


matical testing of the data. The differ- 
ences were found to be statistically 
insignificant, 

While the use of a fritted dise and 
60 percent relative humidity air has 
been thus proved to eliminate the 
detrimental effects of attrition and ag- 
glomeration and to considerably im- 
prove precision, these means fail to 
offer a solution to the most perplexing 
of all problems, namely the effect of 
differences in the densities of the 
catalysts to be tested. In order to better 
understand the nature of this problem, 
Stokes Law can be arranged into the 
form: 


18 Va 


i 
z (ps—p) 


Since a practical laboratory test dic- 
tates a fixed system, », V, g, and p in 
this equation are constant. Thus the 
relationship becomes approximately : 


D 


where the error from ignoring the “p” 
term is <0.1 percent, This is to say 
that the diameter is inversely propor- 
tional to the square root of the particle 
density. It is then apparent that unless 
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some adjustment be made, the meas- 
ured diameter of a particle via the 
fixed Roller test must vary as a func- 
tion of density, and furthermore that 
the only particle truly measured will 
be the one whose density happens by 
pure coincidence to be the one for 
which the fixed air rate of 9.6 liters 
per minute applies. To repeat, the 
Roller analysis with fixed air rate can 
be accurate only for material of one 
specific density level. 


Complicated Problem 

The problem is further involved 
by the fact that the determination of 
the density applicable to Stokes Law 
and the Roller analysis is extremely 
complicated, First, it is obvious that 
the Stokes Law density is a buoyancy 
factor. and that therefore the density 
must be a function of everything con- 
tained within the surface envelope of 
the particle: the material constituents, 
the pore volume, the exact fluid filling 
the pores, and any liquids or vapors 
adsorbed on the pore surface. Knowing 
all of these values, the “effective den- 
sity” can be calculated. However, the 
amount of water vapor adsorbed on 
the surface of the catalyst during 
elutriation is not known and cannot be 


known until the analysis is completed. 
Data presented later illustrate that this 
can represent an increase in weight of 
from one to eight percent when using 
60 percent relative humidity air, de- 
pending upon the nature of the catalyst 
under test, We are thus faced with the 
dilemma of having to consider the 
effect of a variable whose magnitude 
is unknown until the test is completed. 
Were this not so, a correlation of air 
rate against “effective density” would 
suffice. A technique has been devel- 
oped which permits the letermination 
of what is called the “e,utriation den- 
sity,” this density being a function of 
the effective density of the particles 
under the elutriation test conditions. 
With these problems in mind, it was 
decided that the best approach would 
be first to establish the correct air 
rate for a catalyst of fixed density; 
and second, using this air rate, attempt 
to correlate the change in measured 
particle diameter as the effective par- 
ticle density is varied from this fixed 
value. For this first step, the perfectly 
microspherical catalyst previously 
used in the screening studies was em- 
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95.0 

Greater than 20 58.7 
Less than 20 


2040 
Greater than 40 


Less than 40 
Greater than 80 


Less than 80 
Greater than 80 


ployed so that the particle shape 
factor would be eliminated and be- 
cause screen and microscopic examina- 
tion were already available. 

In determining this correct air rate, 
the problem of setting a standard for 
accuracy again arises, It would be de- 
sirable to continue on the basis of the 
microscope count, and it will be ob- 
served later that the correlation tech- 
nique hereinafter developed would 
apply equally to the microscopic count 
standard, However, there is a practical 
consideration which cannot be ignored. 
The previous data on screening have 
indicated considerable discrepancy be- 
tween the microscope count and the 
screen test in the region of 80 microns. 
If, then, an elutriation test be made 
to agree with the microscopically de- 
termined distribution, the present con- 
dition of having two tests in disagree- 
ment at the 80 micron level will be 
continued. In the past, this has led to 
much confustion in the utilizing of 
particle size data. Accordingly, it is 
felt that a practical advantage lies in 
designing an elutriation test which 
yields a distribution curve continuous 
with the corresponding screen curve 
even though a consistent bias is thus 
introduced. It is emphasized that this 
decision is entirely arbitrary and not 
a product of the elutriation technique 
itself, It is justified solely on the basis 
of maintaining consistency between the 
several tests used in particle size 
analysis. At such time as the afore- 
mentioned unfavorable characteristics 
of the sieves used in screening are cor- 
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760 | 
0.0 
99.7 
03 


- 
64 
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47 
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rected, the elutriation test can also be 
made consistent with the microscope 
count data. However, this lack of 
agreement between the screen analysis 
and the microscope count should not 
be overemphasized. since it will be 
shown later that the method of cor- 
relation employed tends to minimize 
the difference. 

A series of elutriations were made 
using duplicate samples of this micro- 
spherical catalyst and varying the air 
rate from 8 to 9.6 liters per minute, 
so that the coarse end of the resultant 
curves would encompass the fine end 
of the screen curve. These data are 
shown in Figure 2, The cuts from the 
8 and 9 liter per minute separations 
were then submitted to the micro- 
scopist for determination of separation 
efficiency. The microscopic data are 
summarized in Table 9, and the com- 
plete microscopic analyses converted 
to a weight basis are also shown on 
Figure 1 (Part I, June issue). The 
data in Table 9 indicate that on a size 
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Rate of Moisture Adsorption 
Elutriation with 60% R.H. Air 


TOTAL VOLATILE: WEIGHT PERCENT 
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basis, the 9-liter-per-minute air rate 
provides the more efficient separation. 
But on a weight basis this is not true, 
the advantage then lying with the 8- 
liter rate primarily because of over- 
sized material found in the 40-80 
micron fraction. However, there are 
two reasons for using the size distri- 
bution as the criterion of separation 
efficiency: 

1) Both elutriation and screen 
analyses measure diameter, not weight, 
since the particle density is constant. 
The instrument should judged on 
the basis of the job it is designed to 
perform, 

2) Because the weight varies as the 
cube of the diameter, small! errors in 
the microscope particle count are 
greatly magnified in the large particle 
range. Thus, in examining by micro- 
scope a small cut such as the 40-80 
micron fraction, the inclusion of a 
single 81 micron particle is the weight 
equivalent of about nine 39 micron 
particles, although the probability of 
microscopic count error is the same at 
each end of the fraction. The same is 
true of off-sized particles actually con- 
tained as a result of machine in- 
efficiency, 

As a result of microscopic examina- 
tion, a 9-liter-per-minute air rate was 
accepted as the basic rate for the 
separation of a catalyst of the specific 
density of these microspheres. The data 
in Table 9 also provide indication that 
the 414, inch cylinder makes its best 
cut at about 24 microns, not at 20 
microns as expected. Four other inde- 
pendent microscopic counts on four 
different 0-20 micron fractions confirm 
this finding. These data are presented 
in the form of histograms as Figure 3. 
The fact that the 20-40 micron frac- 
tions in two of the six cases contained 
no particle below 24 microns, and in 
three cases no particles below 21.6 
microns, lends strong supporting evi- 
dence to the statement that the 414 inch 
cylinder removes a 0-24 micron cut. 
End of Part Il, Part Ill will appear 


in an early issue. 
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* Matheson, George L., “Modification in the 
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Refinery ls Advanced Example 
Of Combination Oil Processing 


General View of B-A’s Edmonton Refinery dur- 
ing Construction which Took Less than 13 
Months. 


HE British-American Company 
last month officially opened its 

5200-barrel combination processing plant 
on Highway 16 near Edmonton, Al- 
berta. Facilities include crude topping, 
deiaved coking, catalytic and thermal 
cracking, and gas recovery treating for 
white products. Extensive service units 
were included in the building program 

In 1949 Edmonton was selected as 
the general ares refinery which 
was to be ; npletely integrated unit, 
incorporatin al and catalytic 
cracking proc -anadian Kellogg 
Company und I i procure- 
ment and erection t mplete unit 
early in 1950 
struction was 

Because Alberta has al 
plies of coal and natural ¢ 
layed coking process was spec 
cluded in the over-all! arrange 
it enables the plant t c 
mum of bunker fuels 
has little or no demand 

According to the pl 
B-A's new refinery is 
world’s most advanced exar 
bination oil processing. En 
plant is Alberta's first catal 
unit, which makes possible 
tion of high-octane gasolimes 
the second catalytic cracking 
erected by the company. The 
ates at the B-A Montreal Ea 
and is Canada’s largest 

High-voltage electricity 
by the local power company 
of the refinery. Many miles 
several sub-stations were re 
perfect the electrical system 

Steam is manufactured by boilers ca 
pable of producing 120,000 pounds of 
steam per hour. Installed with the boil 
ers is a complete feed-water treating 
system and other necessary facilities 

Water is taken from the North Sas 
katchewan River. Two intake lines were 
run into the river for a distance of 300 
feet and anchored to the river bed by 
means of concrete. The water flows 
through these intake lines to the deep- 
well pumphouse on shore 

Supplies of crude oil fed to the plant 
by pipe line from the nearby fields of 
Alberta, Saskatchewan, and British Co- 
lumbia have eliminated need for volume 
crude storage, although the refinery is 
provided with 460,000-barrel-tankage ca 
pacity for use in processing and storing 


finished products 


Senhili 


and at B-A’s Edmonton 





Refinery 
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Figure 1. Centrifugal refrigeration compressor used for cooling process chilled water in a synthetic rubber plant. Instruments 
used for compressor operation appear at left. (Courtesy of Carrier Corporation.) 


ECIPROCATING 


compres- 


| sors for refining processes 


must often serve low tem- 
perature production units. Operating 
difficulties sometimes arise because 
low-temperature operation introduces 
problems which must be solved by 
both designer and operator. The best 
to show how suction pressure 
reciprocating com- 


way 
variation affects 


THE FIRST two articles in this 
series briefly discussed vari- 
ous applications of refrigera- 
tion in the refining. natural 
gasoline, and petrochemical 
industries. Those articles 
showed that there are few 
process plants in operation to- 
day which do not use at least 
one refrigerating compressor 
in production or air condition- 
ing operations. This article, 
the last of the series, discusses 
various phases of refrigeration 
system operation in process 
plants. Operating practices 
considered are those which 
have been found to cause 
most difficulties in various 
plants. Hence, they should be 
of interest to operators and 
designers alike. 
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pressor operation is to take a look at 
typical performance figures. 

With normal condenser pressure 
and a standard ammonia reciprocating 
compressor, capacity obtained with a- 
175-psi. condenser pressure and vari- 
ous suction pressures is as follows: 


Suction Pres- 
sure, pai 5 0 10 2» ww 
Capacity, tons. 0.26 041 | 0.70! LO 131 


“0 
L61y 
A study of these values shows that the 
lower the suction pressure the smaller 
the tonnage obtained. For instance, a 
compressor rated at 150 tons when 
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suction pressure is 20 psi. and con- 
denser pressure 175 psi. will have a 
capacity of only 150 (0.41) 61.5 
tons at a suction pressure of 0 psi. 
There are several causes for this re- 
duction in capacity but the principal 
one results from the properties of the 
refrigerant. 

The density of the saturated refrig- 
erant decreases with pressure, Since 
at any load reciprocating units have 
fixed piston displacement, the weight 
of refrigerant discharged decreases as 
suction pressure does, Tonnage pro- 
duced is a function of the amount of 
heat removed in the condenser, With 
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less heat being removed, system ca- 
pacity is reduced. The above example 
illustrates one such typical case. 
Hence, the importance of operating at 
the proper suction pressure can read- 
ily be seen. 

The operator fixes the suction pres- 
sure by regulation of compressor suc- 
tion valve setting, expansion valve 
opening, and compressor speed, Al- 
though not too well recognized, the 
designer also has some control over 
compressor suction pressure. Under- 
sized pipes, excessively long runs, or 
poorly designed bends will increase 
friction losses between evaporator and 
compressor. As a result, compressor 
will operate at a lower suction pres- 
sure, reducing system capacity. Suc- 
tion lines should therefore be designed 
for the minimum pressure loss obtain- 
able, Conservative practice limits this 
loss to somewhere between | and 4 
psi, per 100 feet of pipe, including 
bends. Total equivalent length of suc- 
tion line should not exceed 100 feet; 
if at all possible, it should be much 
less. 


High Suction Pressures 


The above discussion would seem 
to indicate that the higher the suction 
pressure, the better the operation. 
However, this is not always true. Ex- 
cessively high suction pressures may 
overload compressor driving motor or 
engine, causing trouble in the prime 
mover. Hence, although designers 
should make every effort to keep fric- 
tion losses low, operators should try 
to keep suction pressure at the value 
recommended by the manufacturer. 

Prime mover overloading results 
from the fact that the discharge or 
condenser pressure rises with the suc- 
tion pressure. System capacity in- 
creases and horsepower input per ton 
decreases. However, the over-all effect 
of increased capacity is a rise in the 
total input required for compressor 
drive, Unless cooling water flow to 
the condenser can be increased, or con- 
denser heat transfer surface increased, 
discharge pressure of the compressor 
cannot be reduced, Since increase of 
condenser cooling-water flow or heat 
transfer area is generally not possible, 
power input will increase. Operators 
should strive to maintain proper suc- 
tion pressure at all times, if they wish 
to avoid overloading of prime mover 
or reduction of system capacity. 

Too high a discharge pressure will 
decrease reciprocating compressor 
plant efficiency also. As head pressure 
increases, so does the power input in- 
crease, System capacity decreases too, 
further reducing the efficiency of the 
system. 

Excessive head pressures may re- 
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sult from small discharge lines, too 
small a condenser, hot cooling water, 
insufficient quantity of cooling water, 
air and inert gases trapped in the con- 
denser, dirty or scaled heat transfer 
surfaces, or over-charge of the refrig- 
erant. As can be seen, these causes 
can be traced to either poor design or 
operating methods. 

Low pressure losses in compressor 
discharge piping, in the range of 1 to 
3 psi. will prevent overloading the 
compressor. Piping sized for pressure 
losses in this range will seldom, if 
ever, cause trouble, Initial cost of the 
installation will be greater because 
larger diameter pipe will be neces- 
sary. However, daily operating costs 
will be less and the resulting savings 
will quickly pay off the extra invest- 
ment for the larger pipe. A reduction 
of 25 psi. in head pressure will de- 
crease compressor power costs by 
about 12.5 percent. 

Too small a condenser and hot cool- 
ing water may also be a result of de- 
sign economics. Since the capacity of 
a condenser cannot be conveniently 
increased after installation, it is wise 
to choose a unit which has a slightly 
greater capacity than actually needed. 
Hot cooling water can be caused by 
too small a condenser, by an under- 
sized cooling tower or pond, and by 
insufficient pumping capacity for the 
cooling system, Since all these factors 
are under the control of the designer 
it is good practice to provide 10 to 20 
percent extra capacity when specify- 
ing units, Initial cost will be some- 
what higher but the additional de- 
pendability and flexibility of the plant 
make it well worthwhile. 


Operating Pressures 


As a guide to typical suction and 
discharge pressures encountered i 
certain refining operations, the follow- 
ing tabulation is helpful. It also per- 
mits« comparison of the volumes of 
gas which must be handled to produce 
one ton of refrigeration. 





“| 7 
166 | 153 
is | 225 | 585 | 80 | 170 


Suction Pressure, pra | 
Dwseharge Pressure, 


2% | 16 62 
pea. 59 

Cfm of Refrigerant, 
+ per ton 


41 18 


Pre- | Ise- 
| Nits pose [octane] tone | m 


As can be seen from this table, the 
hydrocarbon refrigerants operate at 
lower pressures than ammonia but the 
volume handled by the compressor 
per ton of refrigeration produced is 
greater. Low-pressure refrigerants 
generally do not require use of pipe 
heavier than schedule 40 and receivers 
and valves can be of correspondingly 


lighter weight. This is one of the 
many reasons they have found such 
wide application in refining, natural 
gasoline, and petrochemical applica- 
tions. 

Besides compressor suction and dis- 
charge pressures there are several 
other factors which reduce system ca- 
pacity. In general, these are operating 
problems and must be handled as 
such. A few of the more common 
causes of reduction in system capacity 
are detailed here. 

Accumulated frost on the exterior 
of evaporator coils, carryover of lu- 
bricating oil to the interior of these 
coils; leaky valves, piston rings, or 
scored cylinder walls; clogged suc- 
tion valves or pipes; insufficient re- 
frigerant charge and water in the 
evaporator coils will all reduce system 
capacity, The only way any of these 
troubles can be spotted before they 
affect system capacity is by use of a 
rigid inspection schedule. Reduced ca- 
pacity can seriously hamper produc- 
tion activities or may even require 
shutdown while refrigeration units are 
repaired. The importance of contin- 
uous supervision of refrigerating 
equipment is therefore readily ap- 
parent. 


Reciprocating Compressor Care 


Compressor racing is a common 
fault. Since all types of prime movers 
are used for compressor drive in re- 
fineries, racing of a compressor may 
be caused by driver or compressor 
faults. With gas or Diesel engines, 
racing may be caused by a faulty gov- 
ernor. In the compressor, improper 
valve operation will cause racing. 
Stuck suction valves unload the piston, 
permitting the compressor to race, If 
the discharge valve sticks, the com- 
pressor will pound noisily and oper- 
ate unevenly, 

The best method of shutting down 
ammonia and similar compressors is 
by the following procedure: 1) Shut 
off liquid valve; 2) pump evaporator 
and liquid line down to zero gauge 
pressure (14.7 psia.); 3) shut off 
condenser cooling water; 4) stop com- 
pressor; 5) close discharge valve at 
condenser; 6) close compressor suc- 
tion valve; 7) open bypass valve be- 
tween suction and discharge line; gas 
will now flow from discharge to suc- 
tion side; 8) close compressor dis- 
charge valve. Leave bypass open to 
prevent system pressure from rising 
above the suction pressure, 

The best lubricant for ammonia 
compressors is a paraffin oil. High 
flash-point and viscosity, together with 
a low congealing point are desirable. 

Refrigerating capacity of these units 
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Figure 2. Large cooling tower similar to units used for reducing condensing water temperature. Effective heat removal prevents 
excessive head pressures and reduces refrigerating machine operating costs. (Courtesy of The Fluor Corporation.) 


is controlled by any one of the follow- 
ing methods: (a) variation of com- 
pressor speed, (b) use of a throttling 
damper to regulate vapor flow from 
cooler to compressor, (c) variation of 
condenser cooling water flow to raise 
or lower compressor discharge pres- 
sure. The operator has direct control 
of the compressor through these means 
and varies capacity to suit load, These 
controls have the following charac- 
teristics. 

Variation of compressor speed is 
considered most desirable because 
only a small change in speed is nec- 
essary for a large change in load. 
Speed regulation is suitable for both 
constant and widely varying loads. 
Power input is low and directly pro- 
portional to the load. Compressor 
speed variation is the most economical 
method of capacity control. 

When a turbine drives the com- 
pressor, turbine speed is varied to 
change compressor speed. Slip ring 
motors with multiple-step resistance 
are used for electric drives. Constant 
speed motors can be fitted with hy- 
draulic couplings or with an eddy 
current clutch for variable speed drive 
of the compressor, 

Constant speed compressors use suc- 
tion damper control, The damper 
throttles vapor flow, handling low 
density vapor through a larger pres- 
sure differential when system load is 


reduced. Compressor handles the same 
volume of vapor as at normal load. 
Power requirement per ton when this 
type control is used is greater than 
with speed control. 

Condenser cooling water control is 
also used for constant speed machines 
because system capacity decreases as 
condensing pressure increases, In 
areas where cooling water is scarce, 
and hence expensive, load control by 
variation of cooling water flow is most 
economical, Power required is greater 
than with speed control. Condenser 
cooling water control is often used in 
conjunction with step speed control. 

All large centrifugal compressors 
are fitted with at least four safety de- 
vices, each of which either reduces 
turbine speed or stops the driving 
motor during emergencies. Safety de- 
vices with which plant operators and 
designers must be familiar are 1) low 
oil pressure cut-out, 2) high condenser 
pressure cut-out, 3) low evaporator 
temperature cut-out, 4) low chilled 
water temperature cut-out. 

These controls stop the compressor 
when lubricating oil pressure falls 
below normal and when condensing 
water flow stops for anf reason, Fail- 
ure of the chilled water circulation 
system or reduction to too low a tem- 
perature will also cause compressor 
to stop automatically. Thus, it can be 
seen that the modern centrifugal com- 
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pressor is a fully protected unit. 

Non-condensible gases and air 
which collect on the high side of a re- 
frigerating system increase head pres- 
sure and power input required to 
operate the compressor, Hence these 
gases must be removed periodically to 
prevent excessive power bills. In small 
systems, hand operated purge valves 
are fitted to the condensers at points 
where gases are most likely to ac- 
cumulate. Centrifugal compressors are 
fitted with a separate purge compres- 
sor which operates continuously. It is 
a small reciprocating compressor 
which discharges non-condensibles to 
an air cooled condenser where re- 
frigerant is removed. Designers can 
insure maximum efficiency by provid- 
ing purge devices on the high sides of 
all systems, Operators can get most 
from a system by using the purge 
whenever head pressure increases 
above normal. 


Conclusion 


This series of articles has discussed 
briefly the various applications of re- 
frigeration in the refining industry. 
As the articles have indicated, a 
knowledge of refrigeration is neces- 
sary for all plant designers and oper- 
ators. This brief survey should serve 
as a basis for further study on the 
part of the designers and operators. 

End of Part III and series. 
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Figure 1. Fabricating 5'2-inch plate into pressure vessels, condensers, 

etc., which must withstand up to 70,000 psi. is no small job. Flat 

sections (shown ot left) ore heated, then formed in this press, sections 

here being 3% inches thick. Foster Wheeler Corporation has handled 

sections as thick as 544 inches. Workmen is setting up flome-cutting 
tractor used to bevel sections for welding. 


Figure 3. Neat, uniform appearance of weld 
bead is typical. Weld is on the interior of a 
section 


Figure 5. After the head has been manually welded in place, this Gen- 

eral Electric automatic welding machine finish-welds the circumferential 

seam by multi-layer metol-arc process. The section is turned at steady 
rate to provide even layers 


Figure 2. Sections are roll-formed, tack welded manually (foreground) 

and then seam welded by the submerged-arc process at F-W’'s Cortaret, 

N. J., plant. On heavier sections, the first poss is hand welded in a jig. 

This submerged-arc automatic welding machine can be adjusted to 

accommodate sections of considerable diameter and can be used to 
moke both exterior and interior welds. 


Figure 4. This view was especially posed to show the comporative depth (32 inches) of the joint 
to be welded. In his left hand the operator holds the switch which controls electric-motor-driven 
rollers which rotate the section as the operator progresses. 


Figure 6. Fillet welds joining the nozzles to the head of this pressure 

vessel show the quality of welding. G-E welding machines, located out 

of the way along shop walls, furnish power for this and other finish 
welding as well as for tack welding. 





H. B. MANLEY 


J. F. Pritchard & Co. 
Kansas City, Mo. 


Economic Line Sizing 
For Plant Piping 


ODERN processing plants 
AY may be considered as a group 
of separate flow systems, in- 


terconnected and operating as a unit. 
The pressure drops due to friction in 
the pipe lines of these flow systems 
must be predetermined and the lines 
correctly sized in order to develop the 
design capacity of the processing 
equipment with reasonably balanced 
piping and power costs, Consideration 
of each flow system with regard to its 
part in the process, control character- 
istics, flexibility and economics, is nec- 
essary in order to correctly size the 
pipe lines and establish pump heads 
and characteristics. 

The chart, Figure 1, has been de- 
veloped for use in establishing line 
pressure drops that are reasonably 
within the average plant economic 
range. Power cost of pumping is a 
function of pounds per hour pumped 
and line pressure drop. Piping cost 
depends on line size which for com- 
pressible gas or steam is largely a 


July, 1951 


IN VIEW OF the large number 
of variables and the small 
amount of data which is avail- 
able on this subject, it is be- 
lieved this article will be of 
considerable value to Petro- 
leum Refiner readers. 

The chart showing economic 
pipe line pressure drops for 
plant piping systems as de- 
signed by Mr. Manley appears 
on the next page. It is being 
so positioned so that those 
readers who care to, may tear 
out the single sheet for filing. 


function of pounds per hour and abso- 
lute pressure. Other factors used in de- 
termining actual power cost and line 
cost may be averaged and for the pur- 
pose of this chart line pressure ye 
plotted against absolute pressure. The 
optimum pressure drops indicated on 
the chart correspond to line sizes in 
the range of good economic practice. 

The Fp (pressure factor) on the 
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chart is in units of pounds per square 
inch per 100 feet of line and indicate 
the maximum practical pressure a 
for process and utility lines up throug 

six-inch pipe size. For lines eight-inch 
size and over pumping cost becomes 
a significant factor and the Fg (quan- 
tity factor) should be applied. Fg is 
designed to correct for power cost of 
approximately $30 per horsepower per 
year and on the basis of average cur- 
rent costs of steel pipe, valves and fit- 
tings in place. 

Referring to the chart it will be 
noted that the pipe lines have been 
segregated into groups dependent on 
their function in the plant. Short steam 
leads to equipment such as pumps or 
turbines are generally controlled flows 
and have a high cost of valves as com- 
pared to mains. A higher pressure drop 
within the limits of measurement and 
control flexibility has therefore been 
used for these lines. For large quanti- 
ties the Fg factor should be applied. 

The Fp value for liquid pump dis- 
charge lines is independent of the ab- 
solute pressure except as cost of line 
increases at higher pressures. It is 
therefore indicated as a constant for 
pressures up to approximately 300 
psia, and follows the steam lead to 
equipment line for higher pressures. 
The Fg factor should be applied for 
large quantities. 

The routing and sizing of pump suc- 
tion lines are an important part of 
plant piping. For design purposes the 
Fp values indicated on the chart are 
intended to balance to some extent the 
cost of various sizes of pumps and 
cost of elevating suction tanks contain- 
ing boiling liquids, For large quanti- 
ties the Fg factor should be applied. 

Gathering systems and gas transmis- 
sion lines are generally designed for 
specific power and line costs. The val- 
ues shown on the chart should be used 
for preliminary design only. 

The optimum line pressure drops 
will usually fall between two standard 
line sizes. It is suggested that the chart, 
Figure 1, be used in conjunction with 
charts which plot various line sizes 
against pounds per hour (with cor- 
rection for density) and pressure drop 
per 100 feet of line. In the choice of 
a slightly smaller line with higher 
pressure drop as compared to a much 
larger line with less than optimum 
pressure drop other factors of actual 
power cost, control flexibility, etc., 
should influence the selection, In the 
case of steam lines, the optimum pres- 
sure drops indicated on the chart may 
be used and line sizes plotted against 
quantities for various pressures. For 
liquid lines the optimum pressure 
drops indicated may be transposed to 
feet of flowing liquid and established 
tables used for line size selection. 
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@ We doubt very much if you have ever read a booklet on 
Condenser Tubes, quite like this one. 

Plant engineers should find it of unusual interest particu- 
larly with present restrictions on copper and its alloys making 
it more important than ever that every last ounce of use be 
squeezed out of the condenser tubes in their plants. 

This 28-page booklet includes data on various copper alloys, 
photos of cut-away tube sections showing various types of cor- 
rosion encountered in condenser tube service and photomicro- 
graphs showing the grain structure of different kinds of metals 
under varying operating conditions. 

Send for your copy today. Please make request on your firm’s 
letterhead. Thank you. Address Department P.R., Revere Cop- 
per and Brass Incorporated, 230 Park Avenue, N. Y. 17, N. Y. 
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REFINER AUTHORS 











Information, formal ond otherwise, about 


the men who write for PETROLEUM 


REFINER as well as others prominent in 


and Other Personalities 


A. L. Nickerson 


Nickerson Revisits PR 
With Text of Speech 


\MESTIC marketing director tor 
1) Socony-Vacuum Oil Company, A 
| Nickerson, who was the October, 
1950 author of “No Time Now for Po- 
litical Manipulations and Socialistic Ex- 
returns to Perroteum ReFin- 
circle with a condensation of 
“The Middle of the 
Age,”’ found on 


periments,” 
er’s authors’ 
a recent speech, 
Barrel ¢ 
page 71 
\ 1933 graduate of Harvard, he joined 
Socony’s marketing division on the 
ground floor as a service station sales 
man to preface a rapid climb to appoint- 
ment as New England division manager 
1941. Later that year he took tem 
rary leave of absence to serve with 
War Manpower Commission as di- 
tor of the Placement Bureau. Return- 
my in 1943, he was appointed 
er of the Eastern Market 
ne Divisior i soon left 
to make a two-year sojourn in England 
as chairman of Vacuum Oil Company 
1944-46. When he returned to the 
U.S. in 1946 he was appointed a dire« 


omes of 


g to Soc 


eneral mana 
position he 


trom 


tor of the parent company 
Nickerson is a 
wh was born in 


lives in Rye, N. Y 


hildren 


Up-Easter” 
Mass. He 


wife and 


native 
Dedham 
with his 


their four 


Taylor Discusses 
Gas Analyzer Advance 


SIELDING TAYLOR, 
f “New Thermocoupk 


Gas Analyzer Expands 
> 


IR . auth« t 
Type Com 
Field 


s general 


bustible 
f Application” on page 124 
manager of Davis Instruments, 
of Davis Emergen Equipment Com 
pany, Inc., Newark, N. J. A 1937 gradu 
ate f Worcester Pol Institute 
Mass., with an M.E. degree, 
loved one year at Buffalo Forge Com 
{i then left for New York City 
Machine & Metals 


division 


techni 
he was em 
| 
pany, ar 


to rom American 


154 


F. Taylor, Jr. 








E. C. Medcalf 


Inc., as engineer. By 1941 he had been 
offered, and accepted the position of 
manager of Davis Emergency Equip- 
ment Company, Ltd., in San Francisco 
He was promoted to general manager 
of the Newark plant in 1945. Taylor is 
a member of the Instrument Society of 
America 


Chemical Trio Unites 
Talent for Article 


HE TRIO of American Cyanamid 
chemists who collaborated in writ- 
ing “Aromatics Recovery by Solvent 
Refining” on page 97, are E. C. Medcalf, 
A. Garrett Hill, and Gerard N. Vriens. 
Chief chemist for the coal tar prod- 
ucts and acids departments of the 
Chemical Department, as well as vice 
chairman of the technical committee, 
Vice chairman of the ASTM committee 
phases of development and production 
of coal tar products, inorganic acids, in- 
termediates and rubber chemicals. A na- 
tive of Indiana, he received an M.A 
degree from Indiana University in 1932 
and went on to employment with Amer- 
ican Cyanamid as a research chemist 
Vice chairman of the ASTM committee 
on D-16, Aromatic Hydrocarbons, he 
is also a member of the AICE and the 
ACS. One of his favorite relaxations is 
playing duplicate bridge, and he evi- 
dently relaxes with skill for he was a 
member of the bridge team which won 
the Eastern States Industrial and Com- 
mercial Team of Four championship in 
1950 and 1951 
Vriens, another duplicate bridge devo- 
tee, has been engaged with process 
development work in the Chemicals De- 
partment since 1949. He graduated from 
Purdue University with a Ph.D. just 
prior to joining American Cyanamid. A 
of New York city, he served two 
active sea duty as a Naval Re- 
serve during World War IT; he is a 
member of the ACS and a junior mem- 
ber of the AICE. His favorite summer- 
time recreation is a fast game of tennis 
ontented with his small farm 


native 


years 


Largely « 


Gerard N. Vriens 


A. Garrett Hill 


in the Jersey hills, Hill finds little time 
and even less inclination to stray from 
home, but friends sometimes lure him 
forth for a game of golf. Another of his 
hobbies is color photography. It may 
be he associates the quiet country life 
in Jersey with the silent sweep of 
his native Texas plains As technical 
director of the Chemicals Department, 
he is responsible for the technical phases 
of development and production of chem- 
icals, rubber, rubber chemicals, coal tar 
products, intermediates for dyestuffs, 
pharmaceuticals and explosives. Hill 
joined American Cyanamid immediately 
after receiving a Ph.D. degree from 
Yale in 1932. Civic-minded, Hill cur- 
rently serves as chairman of a Civil De- 
fense Council and a Red Disas- 
ter committee, and until recently was 
president of the Board of Education 
and of the Civic Association 


lrish Alphabet Stew— 
he 
Case of an Extra "e 
OO many cooks spoiled the stew, 
Irish, last month when we were 
guilty of tossing an extra “e” into 
the grand old name of Kelly 


Cross 


So, to the 
readers whom we have confused and to 
author Raymond C. Kelly, we offer our 
apologies for misspelling his name in 
connection with his article, “U.S. In- 
dustrial Strength May Depend Upon 
Water Supply,” while spelling it cor- 
rectly in the index and authors’ pages 

Our regrets, too, to lovely Mrs. Kelly 
who was overlooked in the Kelly sketch 
which mentioned the Kelly daughters 
as comprising the remaining “house- 


hold.” 


Manley Offers Tip on 
Economical Line Sizing 
H B. Manley, native Missourian, 
e and author of “Economic Line 
Sizing for Plant Piping,” found on page 
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OTHER PENBERTHY PRODUCTS 


PENBERTHY CYCLING JET 
PUMPS. Automatically operated 
nd air, gas or steam pressure 
-. . Will pump without clogging 
ony liquid that will flow through 
pipes. Ask for Bulletin 5030. 


PENBERTHY EXPLOSION-PROOF SUMP 
PUMPS. Motor and switch totally en- 
closed. Underwriter approved for Class 

1, Group BD, and Class 2, Groups E, F> 
and G hazardous location. Made of 
copper ond bronze throughout. Ask for 
Bulletin 4929. 


wit ed 


PENBERTHY REFLEX GAGE. 

Empty space shows white, liquid 

shows black. You can't misread. 

Available in special alloys and t 

now available for operating PENBERTHY EJECTORS. A simple 

pressures up to 5,000 psi. Ask jet pump operated by air, woter 

for Catalog 35. or steam. Needs no lubrication . . . 
will not get out of order. Ask for 
Bulletin 5080. 
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H. B. Manley 


151, earned his engineering degree at 
Missouri University. A project engineer 
for J. F. Pritchard & Company in Kan 
sas City, Mo., he has seen extensive 
service during the past 20 years while 
working for various oil companies and 
contractors. During that time he has 
experience in refinery and gas 
plant engineering as well as many 
friends in the industry. At the time his 
last article was printed in the PerroLeum 
Reriner he was employed as a senior me- 
chanical engineer for Stanolind at Tulsa 
The Manleys’ 12-year-old son, David, 
who will be in the seventh grade next 
term, has been in and out of so many 
schools due to his father’s transfers, that 
he probably never found time between 
Yonkers, N. Y., Boston, Mass., Tulsa, 
Okla., Powell, Wyo. or Kansas City, 
Mo., to decide whether or not he shares 
the usual schoolboy apathy toward that 
institution 
Manley 
a bit with 
trated game 


gained 


fish, play golf, dabble 
concen 


likes to 
carpentry, 
ol bridge 


enjoy a 


Professors Exchange 
ideas with Industry 

Eight professors who represent a spe 
work and 
scientists of Cali 
subsidiary 


cific scientific field will meet, 
exchange ideas wit! 
fornia Research Corporation, 
of Standard Oil Company of California, 
during 1951. Each professor will spend a 
week with industrial research men, in the 
continuation of a program started by 
California Research Corporation several 
Meetings between industrial 
scientists and the educational scientists 
will be held at the Richmond and La 
Habra, Calif., laboratories 

First 1951 visit 
oratories was Professor 
bord, University of 
in nuclear Seven more ex- 
pected to visit are: Professor Herbert 
C. Brown, Purdue University, Inorganix 
and Organic Chemistry; Professor Saul 
Winstein, University of California at 
Los Angeles, Organic Chemistry: Pro 
fessor Donald L. Katz, University of 
Michigan, Chemical Engineering; Pro 
fessor Victor H. LaMer, Columbia Uni 
versity, Physical Chemistry; Professor 
Carl C. Monrad. Carnegie Institute of 
Technology, Chemical Engineering; 
Professor Morris S. Kharasch, Univer- 
sity of Chicago, Organic Chemistry; 
Professor Robley C. Williams, Univer 
sity of California, Bio-physics Electron 
Microscopy 


years azo 


at the Richmond lab 
Glenn T. Sea- 
California, expert 
chemistry 
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J. G. Allen 


D. M. Little 


Perco Chemists Write 
Of Visbreaking Research 


HE THREE Perco authors of 
“Visbreaking of a High Vacuum 

Petroleum Residuum” on page 107, by 
coincidence all joined the Phillips or- 
ganization as chemists at the Phillips, 
fexas, refinery 

P. M. Waddill received his B. S. de- 
gree in chemical engineering from Okla- 
homa A. & M. in 1931 and subsequently 
was employed as a chemist at the Ama- 
rillo, Texas, Helium plant run by the 
Bureau of Mines, and served with the 
Texoma Natural Gas Company before 
joining Phillips in 1934. Until 1943 when 
he was transferred to Bartlesville as 
chief of the liaison section of the chem- 
ical engineering department, he was en- 
gaged in laboratory, process and 
mechanical engineering and operational 
supervision at Phillips, and Okmulgee, 
Okla. Waddill is currently technnical 
consultant and assistant to the manager 
of the Refining Department 

J. G. Allen, chief process engineer of 
the Refining Department at Bartlesville, 
received his B.S. in chemistry in 1933 
from the University of Tulsa and joined 
Phillips in 1933 to engage in laboratory, 
process engineering design and develop- 
ment at Phillips, Kansas City, Kans., 
and Bartlesville. During the war he 
spent a year in New York working 
principally with the AGAC Alkylation 
Committee. In 1945, Allen was a mem- 
ber of the Technical Oil Mission to Ger- 
many under P.A.W 

D. M. Little received his B.S. in 
chemical engineering in 1942 from the 
University of Nebraska. Currently a 
senior process engineer of the Refining 
Department at Bartlesville, his Phillips’ 
experience included laboratory, process 
engineering, economics, process coordi- 
nation and development at the Phillips, 
and Bartlesville plants 


London Sojourner Offers 
Nomograms As Solution 


BRAHAM IL. GARTNER, author of 
“Nomograms for the Solution of 


Jolt Problems,” on Page 101, 
stationed in London as 
structural consulting engineer for the 
Foster Wheeler companies in England 
and France. He has been associated with 


Anchor 
is at present 


P.M. Waddill 


Abraham |. Gartner, 


Foster Wheeler since 1942 and was in 
charge of the Structural Design Group 
before his present assignment abroad. 
Gartner received his B. A. degree at 
City College, New York, in 1927 and 
two years later received his degree in 
Civil Engineering 

Gartner is said to be an expert in 
chess and photography and enjoys both 
as hobbies, but his greatest enthusiasm 
is reserved for his wife and two sons, 
about whom he is ever ready to speak 
with pride 


Well-Known Journalist 
Appointed NAM Manager 


Robert L. Humphrey, appointed 
southwestern regional manager of the 
National Association of Manufacturers, 
will make his headquarters in Houston 
and will “provide and schedule programs 
and activities to maintain and expand 
relations between business management 
and other segments of the public.” 

The southwestern region, now a part 
of NAM's Southern division, is directed 
by W. R. Archer, vice president for the 
region. 

Humphrey attended Oklahoma Uni- 
versity and was on staffs of The Dallas 
Morning News, The Fort Worth Press 
and The Houston Chronicle. He was 
recently elected vice president and gen- 
eral manager of Associated Publishers, 
Inc., Dallas 


Dr. Cole Coolidge Named 
Du Pont Chemicals Head 


Appointed director of the chemical 
department of Du Pont Company this 
month, Dr. Cole Coolidge succeeds Dr 
Elmer K. Bolton who retired June 30 
Dr. Bolton, director for 21 years, had 
been assisted by Dr. Coolidge since 1939 
Dr. Coolidge will direct the research 
activities of the chemical department 
which are primarily concerned with 
long-range and fundamental research 
A graduate of Ohio State University, 
he joined Du Pont shortly after gradua- 
tion in 1923 


Esso Petroleum Officers 

Leonard Sinclair was elected chair- 
man and managing director of Esso Pe- 
troleum Company, Ltd., succeeding R 
A. Carder, who died recently. W. E 
Jenkins and N. F. Myers were ap- 
pointed managing directors and M. C 
Tett a director 


Petroleum Refiner—V ol. 30, No. 7 





” 
oe I 
** “ - +t 
Ff ae SP ' yt P 
- ¢ a 4 4 y, fetny ana 
[a 7 My en am " ni 
_ Wty. eek arate 2 fe ‘ 
d nes eae Py Fa $ F > 
| ee Ree ks OR 3S “ 
> _ ee SARE 
o 
Pa 
<* 5 ; 
rt : 
: 
i 
: 
: 
, 
- 
: 
3 
| iS 
s 
; * ‘LL 
: ™ 
: 4 
a 
4 € : 
i | 
; 


ON NEW “TOOLS” FOR PETROLEUM REFINING 


Meee is engineering and constructing complete refineries, individual 


processing units and other refining facilities in many locations. The 
Refinery Division of this organization will continue to devote every effort 
toward keeping pace with the Refining Industry’s expansion program. 


DESIGN, ENGINEERING AND CONSTRUCTION FOR THE 
PETROLEUM REFINING AND IRON AND STEEL INDUSTRIES 


Arthur G. McKee & Company - Established 1905 


Headquarters: McKee Building, 2300 Chester Avenue, Cleveland 1, Ohio. 
New York: 30 Rockefeller Plaza, New York 20, N.Y. Tklsa: 918 First National 
Bank Building, Tulsa 3, Okla. England: The Iron and Steel Division of 
Arthur G. McKee & Company, is represented by Head, Wrightson & Co., Led. 








CHASE ANTIMONIAL ADMIRALTY  :c:cr:cc civ 


If you want heat exchanger tubes that will stand up for years un- 
der tough conditions, remember...Chase Antimonial Admiralty* 
Heat Exchanger Tubes last longer! It’s the antimony that does it! 


These great heat exchanger tubes have enough antimony to resist 
dezincification. And antimony will not weaken the tube. The metal 
starts with the right grain structure and retains it...it stays 
tough and withstands the stresses of heavy duty assignments. 


You'll do better with Chase Antimonial Admiralty Heat Ex- 


changer Tubes! Send coupon for FREE Book. 
*U.S. Pat. No. 2,061,921 


FREE CHASE BOOK discusses corrosion problems and selec 
tion of proper alloy for condenser and heat exchanger tubes. 


Chase Brass & Copper Co., Dept. PR 751 
Waterbury 20, Conn 


se send me you 


Heat Exchanger 


Albany‘ Concimnat 

Ateata Chevewand ‘nd vanagn's 
Balt more Oates Kansas City Me 
Baston Denver? (os Amgeies 
Cucage Detro:t M twauker 


Position 
Address 
City State 
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CHASE WAREHOUSE STOCKS: 
NEW YORK, BALTIMORE, 

NEW ORLEANS, LOS ANGELES 

Also carried by 

Vinson Supply Co., Tulsa, 

Standard Brass & Mfg. Co., Houston 


(Chase Pp BRASS & COPPER 


WATERBURY 20, CONNECTICUT - SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


+ The Nanon's Headquarters for Brass & Copper 


Minmeapols Seattie 
Newart Waterbury 
Kew Orieans 

New York 

Phuadeipha 
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Venezuela to Sponsor 
September Oil Convention 


Caracas will be the site of Venezuela's 
first National Petroleum Convention an- 
nounced for Sept. 9-18. Sponsored by 
the government, the convention purpose 
is to acquaint the world with the Vene- 
zuelan oil industry and oil problems 
Oil men, equipment manufacturers and 
engineers, service company technicians 
and representatives of government and 
private technical societies from other 
countries will be invited 

Staff members of the Technical Office 
of Hydrocarbons will preside over gen- 
eral sessions and sectional meetings will 
be led by representatives of oil com- 
panies operating in Venezuela. Dr. Gus- 
tavo Thery Fombona, director, Techni- 
cal Office of Hydrocarbons, Ministry of 
Mines and Hydrocarbons, Caracas, is in 
charge of arrangements. 


Safety smiles pop out 

when California plant 

gains award, (See item 
below picture.) 





St. Hilaire Returns U. S. 

Frank D. St. Hilaire who recently 
resigned as refinery and terminal super- 
intendent for Barber Oil Corporation, 
Trinidad, B. W. L., is now connected 
with Graver Construction Company as 
resident superintendent in the East Chi- 
cago-Indiana harbor area. Last year, St. 
Hilaire was in Saudi Arabia building 
“Tapline” as project engineer for Graver. 


Plans for Oil Industry Standardization 
Approved; Murphree New Chairman 


Dr. E. V. Murphree, president of 
Standard Oil Development Company, 
was elected chairman of the permanent 
council of the Third World Petroleum 
Congress during the recent sessions of 
that organization at The Hague. Speak- 
ing before the Congress, Dr. Murphree 
reported that the performance of gaso- 
line produced in the U.S. in 1950 was 
67 percent more powerful than gasoline 
produced in 1925, based on knock-free 
performance records. During the same 
period, he said, the bulk cost at the re- 
finery dropped from 12 to 10% cents a 
gallon 

“The 1950 refinery cost compares with 
20 cents that would have been paid in 
1925 for gasoline giving the same effec- 
tive energy as one gallon of present day 
gasoline,” Murphree declared in point- 
ing out achieved by the in- 
dustry 

Research activities, largely responsible 
for that progress, have increased in cost 
from $1.5 million in 1925 to nearly $100 
million during the past year. Murphree 
said that the greatest advances in crude 
oil production had resulted from study of 
underground reservoirs, a search which 
has led to a 25 percent additional re- 
covery in recent years, he said 

Plans for standardization in almost 
every field of oil production and re- 
search were confirmed at the final ple- 
nary session of the Congress, and in- 
cluded the following points which were 
upon by experts from 42 coun- 


progress 


agreed 
tries 

A clearer and more appropriate terminology 
on underground movement of oll “because of 
existing and threatening confusion 

Investigation into possibility of clarifying 
various terms used within the ofl industry 
for describing different reserve classes. 
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A co-ordinating committee for Western Eu- 
rope, including the United Kingdom, for the 
use and standardization of oil equipment to 
establish uniform international standards 

An international petroleum vocabulary 
sponsored by the international organization 
for standardization. 

International exchange of fundamental data 
on all hydrocarbons. 

Standard procedures for testing casing cen- 
tralizers, and standard specifications for joint 
casing 

Standardized notations for physical quanti- 
ties and mathematical functions used in the 
of! industry 

Standardization of definitions and analysis 
of organic matter 

It was further agreed to organize more ex- 
changes of information and collaboration be 
tween the production manipulating, and user 
oil industries on construction materials. Indi- 
vidual research and work must be continued, 
but would provide for periodic discussions 
between the groups 

Another resolution urged continued study 
of the sensitivity, stability and availability of 
standardization of fuels for use in knock-rat 
ing engines, plus measures to inter-correlate 
existing knock-rating correlation schemes 

G. A. Van Tuyl Schuitemaker, chair- 
man of the organizing committee, said 
that one of the most noteworthy results 
of the Congress was the establishment 
ofa single method throughout the world 
for estimating and registering oil re- 
serves 

The 1955 meeting of the World Con 
gress will be held in Europe, and the 
succeeding Congress in 1959 probably 
will be held in the U. S 


Nofsinger Moves Offices 

Offices of the C. W. Nofsinger Com- 
pany were moved to The Rialto Build- 
ing, 906 Grand Avenue, Kansas City 6, 
Mo., the first of this month. The Nof- 
singer Company is a petroleum and 
chemical engineering and contracting 
firm 
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GET SAFETY AWARD—The safety perform 


constant vigilance. Safety is everybody's job 


Alberta Crude Transported 
To Toronto by Pipe-Tanker 


Last month British American Oil 
Company of Canada inaugurated its pro- 
gram of shipping western Canadian 
crude oi] to its refinery near Toronto, 
Ontario. First Canadian crude to be 
transported as far east as Lake Ontario 
was 25,000 barrels piped from the Leduc 
field in Alberta to Superior, Wis., and 
there loaded aboard the British Amer- 
ican motor vessel Elmbranch. A _ half 
million barrels of Leduc crude is sched- 
uled to be delivered to the eastern 
refinery this year. 

Previously the company supplied its 
Clarkson plant with U. S. crude oil 
shipped directly from Toledo, Ohio. but 
the installation of pipe line facilities 
between Alberta and the Great Lakes 
has made it possible for British Amer- 
ican to supplement crude requirements 
with domestic production. The company 
is building a $4.5 million tanker to aug- 
ment its fleet, bringing the total num- 
ber of vessels owned and chartered by 
the company to 19. The tanker will have 
a carrying capacity of 115,000 barrels 


Five Engineering Men 
Promoted by Phillips 


Five Phillips Petroleum Company em- 
ployees in the Engineering and Research 
and Development departments were pro- 
moted recently. E. F. Kindsvater, former 
manager of the engineering de partment, 
will be transferred to the Washington 
office to work on procurement and al- 
location of materials 

George R. Benz, originally employed 
in the engineering department 26 years 
ago, becomes manager of that depart- 
ment following the resignation of A H 
Riney who had been head of the engi 
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For many years, Fin-Fan Air-Cooled 
Heat Exchangers have proved their worth by 
giving reliable, economical service in many 
and varied applications. The Fluor Corpora- 
tion, Ltd., and Griscom-Russell Company, 
pioneer-partners in the air-cooled heat 
transfer field, offer the following to show the 


Here are 
15 TYPICAL APPLICATIONS for 


FIinN-FAN 


AIR-COOLED 
Heat Exchanger Equipment 








large variety of practical applications for 
air-cooled heat transfer equipment and 
examples of relative size and duty of such 
equipment. 





x29 
23’ x 2 
1 x2V 
23 x21 


Natural Gas After-Cooler 
Manufactured Gos Cooler 
Natural Gas After-Cooler 
Natural Gas Inter-Cooler 


GAS COOLING 





x25 
1’ x 25’ 
1’ x 21’ 
23 x 25 


Reflux Condenser 
Primary Condenser 
Still O.H. Condenser 
Debutanizer Condenser 
Still Reflux Condenser 4 x25 
Steam Condenser 138° x 31’ 
Steam Condenser / WwW x6 


VAPOR CONDENSING 





6x17" 
32 x 17" 
23 x25 
38’ x 25 
nS x 25 
16’ x 12’ 
70 x 24 


628,000 
14,915,000 
1,665,000 
19,300,000 
125,100,000 
2,400,000 
28,800,000 


Vegetable Oi! Cooler 
Absorption Oil Cooler 
Quenching Oil Cooler 
Amine Solution Cooler 
Stabilized Crude Cooler 
Jecket Water 

Jocket Water 


LIQUID COOLING 














A new &-page bulletin on 
Fluor-GR Fin-Fan Heat Ex- 
changers is now being prepared. 
Write in and reserve your copy by 
post card or letter. 


Why Fluor-GR Fin-Fans Lead The Field 


The Fin-Fan Air-Cooled Heat Ex- tems with Griscom-Russell’s experi- 
changer is unique in ‘its development ence in heat transfer. 

and manufacture. It is the result of the 
engineering skill of wo companies, 





Success is evident in repeat orders. 


FLUOR 


each long recognized as leaders in their 
respective fields. It combines Fluor’s 
experience in the design, fabrication 
and field erection of air-moving sys- 


Since 1941, hundreds of Fluor-GR Air- 
Cooled Heat Exchangers have been in- 
stalled throughout the world . . . nearly 
50% have been repeat orders! 


BE SURE WITH FLUOR fi) ENGINEERS e CONSTRUCTORS MANUFACTURERS 


THE FLUOR CORPORATION, 


LT D., 2500 S. Atlantic Bivd., Los Angeles 22, Calif., Offices in principal cities in the United States 


, REPRESENTED IN THE STERLING AREAS BY: Head Wrightson Processes Lid., Teesdale House, Baltic Street, London, E.C.1., England 
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neering section for 30 years. C. K. Buell 
will replace Benz as manager of the 
chemical engineering division of the re- 
search and development department, 
and will in turn be succeeded as assistant 
manager of that division by R. C. Cole 

E. Weis has been promoted to su- 
perintendent of Philtex Experiment 
Station 


Antitrust Irresponsibility 
Spotlighted by Dismissal 


Dismissal of the “Mother Hubbard” 
case recently, highlighted the original 
irresponsibility of the antitrust division 
in filing suits of this tppe according to 
comments by S. Petersen, president 
of Standard Oil Company of California. 
The suit was filed more than ten years 
ago against practically the entire oil.in- 
dustry but was postponed due to na- 
tional emergency during World War II. 
Last year the Justice Department filed 
a virtually identical suit against seven 
large oil companies on the West Coast, 
including Standard of California. 

NVhen the second suit was brought 
the West Coast companies involved 
pointed out the unfairness of being re- 
quired to defend two huge suits at the 
same time, involving the same issues, 
and filed a petition to prevent the gov- 
ernment from proceeding further with 
the West Coast case 

The antitrust division hastily dropped 
the “Mother Hubbard” case before the 
Supreme Court could act 

“If the antitrust division were consist- 
ent,” said Petersen, “it would take the 
same action in the West Coast suit, 
which is equally unfounded, and which 
places the same burden on us that the 
Attorney General himself says led to the 
World War II postponement of the 
‘Mother Hubbard’ case.” 


Oil Compact Extension 
Slowed by House Criticism 


Debate as to the nature, claimed by 
some representatives to be monopolis- 
tic and in restraint of trade, and neces- 
sity of the Interstate Oil Compact waged 
hotly in the House of Representatives 
the past few weeks, although the Sen- 
ate voted unanimously to extend the 
Compact another four years 

Governor Allan Shivers, Compact 
committee chairman, testified that the 
Compact has “worked exceedingly well” 
in facilitating co-operation between 
member states on problems of conserva- 
tion and declared that “organized con- 
fusion” would result if Congress failed 
to extend the Compact whose function 
is to conserve oil and gas resources 


Socony Promotes Veterans 


Promotions of B. F. Wingrove and 
S. W. Thomson of Socony-Vacuum’s 
Paulsboro, N. J., refinery have been an 
nounced with Wingrove named oper 
ating department superintendent, and 
Thomson assistant superintendent of the 
lubricating oil division of the operating 
department 

Wingrove had cleven-years experience 
at Beaumont, Texas, with the Magnolia 
Petroleum Company before being trans- 
ferred to Paulsboro in 1949. He succeeds 
R. M. Chesney, appointed new manager 
of Deep Rock Oil Company’s refinery 
at Cushing, Okla 

Thomson, formerly supervisor of spe- 
cialties in the package division, has been 
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employed at the Paulsboro plant since 
1937. 


Heiss to Manage Expanded 
Refinery at Destrehan 


Pan-Am Southern Corporation re- 
cently appointed Henry A. Heiss man- 
ager of its Destrehan, La, refinery. He 
joined the Pan-Am Southern organiza- 
tion from Standard Oil Company (In- 
diana) where he was general foreman 
of the light oils division, supervising 
the operation of catalytic cracking units 

Heiss, a graduate of the University 
of Iowa, will make his home in Destre- 
han. The position he fills is a new one 
created to meet the needs of the multi- 
million dollar expansion and will not 


OIL MAN'S CAIBDAR 


THE 


cungyet Laboratory Course, 
‘Techniques and ee of 

the Electron 
Laborat ey Electron 

copy, Rockefeller Hall, Guasil 

University, Ithaca Y. 

WPRA Regional, Wichita, Broad- 
view Hotel. 

National Petroleum Council, 
Quarterly Meeting, 
Washington, D.C. 


LP-Gas Engine Fuel School, 
ae Ind., Purdue 


versity. 
SAE, ‘Nattonat West Coast Meet. 





netrui 
ference and Exhibit, Houston, 
Sam Houston Coliseum. 
Interrational on Postwar 
Heat Ti ansfer Development with 
ASME  ~ eee Coordi- 
nator 
National Petroleum Association, 
a0 City, N. J., Hotel Tray- 


Int. Unto inion of rus & Applied 


Weshinaten. ©. C., Hotel Statler. 

American Institute of Chemical 
Engineers, Regional Moctiog. 
Rochester, N.Y. Sheraton Hotel. 

WPRA Regional, Casper, Wyo., Hotel 


ning. 

ASME, Sixth Petroleum Mechanical 
—aeineesing Conference, Tulsa, 
Mayo Hotel. 

merican of Mechanical 
| ee 

Radieson. 





Engineers, Fall. 
Minn, Hotel I 


California Natural Gasoline Associa- 
tion, 26th Annual. Los Angeles, 


Ambassador 
Texas Mid-Continent Ot! & & Gas 


Texas. Hotel Beaumont. 
American Ol) Chemists’ Society, 
Fall. Chicago. Edgewater Beach 


Hotel. 

National Safety Council, 39th 
National Safety Congress and 
Exposition, Chicago. Stevens 





s Week. 
as Association, Annual. 
St. é Kiel Auditorium. 
Nationa! Association of 
Engineers, South Central Region. 
us Christi, Texas. 
American Standards Assn., Annual. 
New York, Waldorf- Astoria Hotel. 


merican Petroleum Institute, 
Annual Convention, Chicago, 
Stevens Hotel. 
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affect J. D. Tufts, superintendent, or R 
L. Argus and V. G. Relimpio, assistant 
superintendents 


Dr. Robertson to Direct 
Petrochemical Project 


Dr. Nat C. Robertson, recently ap- 
pointed Director of the Petrochemical 
Research department 
of the National Re- 
search Corporation, 
will supervise the 
petrochemical re- 
search and develop- 
ment program which 
is sponsored jointly 
by Electric Bond 
and Share Company, 
United Gas Corpora- 
tion and Natioral 
Research Corpora- 
tion 

Dr. Robertson be- 
gan his career as a 
member of the Office 
of Scientific Research and Development 
and subsequently was employed by 
Standard Oil Development Company as 
a research chemist on butadiene produc- 
tion and Fischer-Tropsch chemicals, and 
by the Chemical Division of Celanese 
Corporation of America as a group 
leader at Clarkwood, Texas. He received 
his A.B. from Emory University and 
his Ph.D from Princeton University. 


Gentry Lee Named General 
Counsel of Cities Service 


Gentry Lee of Tulsa, was appointed 
general counsel of Cities Service Oil 
Company (Delaware) last month but 
will continue to spend a large portion 
of his time in Tulsa until previous com- 
mitments are fulfilled. He is a partner 
in the law firm of Conner, Winters, Lee 
and Randolph. Lee formerly was as- 
sociated with Parnsdall Oil Company, 
and is currently general counsel and 
secretary of Bareco Oil Company of 
which he has been a director since 1939 
He has served on the legal committee 
of Western Petroleum Refiners Associa- 
tion. He received his law degree from 
the University of Oklahoma 


ASTM Retains Motor Octane 
Numbers for Motor Gas 


Motor octane numbers are to be re- 
tained in ASTM specifications of motor 
gasoline for another year at least, ac- 
cording to W. T. Gunn, committee D-2 
chairman, who reported the committee 
found insufficient favor of Research over 
Motor to eliminate the latter 

Grade “80-87" aviation gasoline was 
added to ASTM tentative specifications 
for aveasoline as well as “108-135 
ASTM 157-43 steam emulsion test for 
lube oils was reverted to tentative status 
to be revised by Technical Committee 
C on turbine Specifications for die- 
sel fuels were revised 


oils 


API Reports New Production 
Heights Reached in June 


A 212,000-barrel increase in the pro- 
duction of gasoline was noted for U. S 
refineries during the week ended June 
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23 to set a new all-time high for a 


second week in succession, according to 
bd API statistics. Crude run production 
during the same period showed an in- 


crease of 2600 barrels for a total pro- 


+ duction of 6,192,050 barrels daily. Runs 

ld A/a A to stills topped the previous record high 
set June 2, by 48,000 barrels a day with 

refinery output of all principal products 


By replacing a 30-year-old battery of three steam-driven gas exhausters showing a gain 





with a new, high-capacity, electrically-driven R-C unit, important 
advantages were gained, in a large industrial plant: Conoco Promotes Hovlid 


1. The one new unit carries the 3. Heat balance in the plant is A. M. Hovlid, Ponca City, Okla., 


base load. meinteined. personnel supervisor in Continental Oil 
Company's Manuv- 


2. Steam needed for 5 other steam- facturing depart- 
driven exhausters, carrying 4. Savings in total power cost will ment, has been pro- 
partia! load, is substantially re- pay for the new installation in —— — 
) perso » 
duced because of slower speeds. about one year. no Ml. te as entire 
These very satisfactory results were obtained by careful evaluation of all pete 4A an oa 
the factors before deciding upon the type of equipment . . . and then by John Post, man- 
by specifying an R-C Rotary Positive Gas Exhauster that will do the ager of Continental’s 
¥ ° . Industrial Relations 
work at low operating cost. | department. Hovlid 
| will continue to 
make his headquar- 
ters in Ponca City 
Hovlid started 
with Continental in Hovlid 
1923, as a chemist, at Florence, Colo 
A native of Longmont, Colo., he was 
awarded his chemical engineering degree 
at the University of Colorado and also 
was an instructor there for a short pe- 
riod 
He served for five years as superin- 
tendent of the company’s Glenrock, 
Wyo., refinery, and was promoted to 
assistant to the research chemist, Ponca 
City, in 1933. Appointed assistant to the 
refinery manager the same year, he be- 
came personnel supervisor in the manu- 


facturing department in 1948 


Drastic Increase In 


Instrument Demand Noted 


Type RCGH Rotary Positive Demand for scientific apparatus and 


Even though your equipment to handle gas 
es po Riles mt ~ nk oie Gos Exhouster, driven by 


air may still have years of life, it may be sound 458 be egacheenete mates process instruments for basic defense 
: : . ‘ industries is running 250 to 300 percent 

economy to replace it with modern, efficient Capec 600 cfm. 
at , ; < ity, 20, above pre-Korean levels according to a 
R-C units of the right type, size and drives to statement cade tee. Meee. Thee 
best meet your needs. Our engineers will help Dever's firm, the Brown Instruments 
you analyze your problem and make unbiased Division of Minneapolis-Honeywell, is 
having difficulty obtaining sufficient 
critical materials to handle the expand- 
4 ~- : ing production of process instruments 
specific conditions. This dual choice is an ex- “The engineering challenge facing 
clusive R-C advantage. America today is to break down com- 
e licated industrial process operations 

4 -apacitie . 00,000 a 

ith capacities from 5 cfm to 100, cfm, into simpler tasks where bobby-soxers 
R-C units can be closely matched to work and oldsters can do the work of scarce, 
requirements, for dependable, economical per- skilled workers. An economy of guns 
and butter presents more engimeering 


century of blower building ex fe ot and manpower problems than we had 
: ‘ owe pul g£ experience 8 
ws i 4 early in World War II since we do not 


recommendations of either Rotary Positive or 
Centrifugal equipment, depending upon your 


formance. At Roots-Connersville, almost a 





your service, without obligation. have the eight million unemployed to 
draw from now that we had then,” said 

ROOTS-CONNERSVILLE BLOWER CORP. refinery operation. Dever 
[he process instruments industry is 
not large in dollar volume or require- 
ments tor essential materials but the 
15 or 20 companies that specialize in 
these devices “provide the catalyst that 
speeds output in vital industries,” he 
said. He pointed out that the $60 to $100 
million annual process instruments in- 
dustry is vital to the $25 billion or more 


ONE OF THE DRESSER INDUSTRIES of goods essential to the war effort 


Recognition of instruments as _ the 


151 Crescent Avenue, Connersville, Indiana 
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YOU WILL WANT THIS 
IMPORTANT BOOKLET 


containing a new 
collection of data on 


corrosion resistance of 


law 7s ; 
copper and copper alloys ee. vos awaet 
<a” wareneue’ 7% 


For operators and 
designers of: 





Equi This new booklet presents in concise, usable form important 
— mo eran ll technical discussions and data on the corrosion resistance of 
copper and copper alloys. Here are the subjects included: 
Condensers re Pps 4 ; : 
Evaporators 
Chemiceil Equipment 
Waterworks and Sewage Plants 


Theory of Corrosion and Types of Corrosive Attack 

General Discussion of Corrosion Resistance of Copper Alloys 
Corrosion Rating Charts 

Typical Industrial Uses of Copper Alloys x 
Composition, Mechanical and Physical Properties of Copper 
Alloys ase 








The American Brass Co., Waterbury 20, Conn. (In Canada: 
Anaconda American Brass Ltd., New Toronto, Ontario.) 


Please send me my copy of your new booklet, “Corrosion Resistance 


where corrosion resistance of Copper and Copper Alloys.” 


counts — consider 


ANACONDA’ 


COPPER AND COPPER ALLOYS 


poco --------- 
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CYCLOVERSION — 
FOR LOW OPERATING COST 


SKID-MOUNTED — 
FOR LOW INSTALLATION COST 


PREFABRICATED — 
FOR LOW CONSTRUCTION COST 


Gladewater Refining Company recently 
installed this Perco Cycloversion unit to reform 
straight run gasoline or desulfurize cracked 
stocks at the rate of 600 barrels per stream 
day. Engineering and construction were by 
Grebe & Doremus Process Co., Houston, who 
shop fabricated the unit and mounted it on 
three skids for installation on site. Write us 
about Cycloversion for you! 





PERCO DIVISION 


PHILLIPS PETROLEUM COMPANY 


BARTLESVILLE, OKLAHOMA 
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fastest method for expanding industrial 
production accounts for the unusual 
demand, according to Dever. Brown In- 
struments Division will sub-contract 
orders as part of their program to meet 
demands. The Business Development 
Center, sponsored by the Philadelphia 
Chamber is screening sub-contracting 
bids it receives for work wanted by the 
Brown organization 


Chesney Joins Deep Rock 
As Cushing Plant Manager 


Managership of Deep Rock Oil Cor- 
poration’s refinery at Cushing, Okla., 
has been given to Robert M. Chesney, 
an oil industry employe since 1934. A grad- 
uate of the University of Delaware with a 
B.S. degree in chemical engineering, he 
began his career with Socony Vacuum 
Oil Company as a chemist and prog- 
ressed to foreman by 1940. In 1949 he 
was made superintendent of Socony 
Vacuum’s second largest refinery located 
at Paulsboro, N. J. Chesney fills the 
vacancy created by the resignation of 
K. O. Stowell 


Reginald Pigott Slated as 
Next President of ASME 


Nominations for ASME offices were 
announced early this month and re- 
vealed that Reginald 
J. S. Pigott, director 
of the engineering 
division of Gulf Re- 
search & Develop- 
ment Company of 
Pittsburgh, a sub- 
sidiary of Gulf Oil 
Corporation, will be 
elected 1952 presi- 
dent of the society 
when the letter bal- 
lots are cast this fall 
Nomination is tanta- 
mount to election as 
only one name 1s 
presented for each Pigott 
ottice 

Pigott has been director of engineer 
ing research of Gulf Research & Devel- 
opment since 1929. Author of more than 
40 technical papers, his subjects have 
included power station design, fluid 
flow, instruments, vapor lock, lubrica- 
tion, super-chargers, and aviation fuel 
and lubrication systems. In addition, he 
holds more than 30 patents on devices 
used in hydraulic engineering, heating, 
oil production, and instruments 

Born at Wellington, England, in 1886, 
he was educated in New York and 
earned a mechanical engineering degree 
at Columbia University in 1906, In 1946 
he received the University Medal. His 
experience includes a year of teaching 
at Columbia, as well as practical service 
as draftsman, engineer, superintendent 
of construction, and consulting engineer 
for various firms 

Past president of the SAE and ISA 
and first president of the ASMC, Pigott 
is a member of Theta Xi and Tau Beta 
Pi, Sigma Tau and Sigma Xi 

Regional vice presidents nominated 
are: Willis Frederick Thompson, West- 
cott & Mapes, Inc., New Haven, Conn.; 
Ernest Henry Hanhart, Baltimore, Md.; 
Ernest Stephen Theiss, Davey Com- 





Built in single and 
multi-stage to meet 
head requirements. 
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HEAVY DUTY 
SMALL SPACE 
BIG CAPACITY 


HIGH HEAD 
PUMPING 


SPECIFY 


The design of WY Pumps 
has been developed to 
combine simplicity and 
accessibility with essential 
strength and sturdiness 
for continuous operation 
with sustained efficiency 
over long periods of 

time. These pumps are 
applicable to a wide range 
- service conditions and 
may be fabricated from 
any material of commercial 
availablity. 


Economical 

SPACE — Requires a minimum of 

floor space. 

POWER — a efficiency requires 

@ minimum power. 

MAINTENANCE — Sturdy, simple 

construction. Only one kc 

box. Easy to remove, dismont 
reassemble. 


Balanced 
DYNAMICALLY — impellers 
dynomically belonced. 


HMYDRAULICALLY — For minimum 
load on thrust bearing. 


Capacity 
GPM TO — 7000. 


DISCHARGE PRESSURE — 
To 300 psig. 


HUNTINGTON PARK, CALIFORNIA 
Export Office: Chanin Bidg., 122 E. 42nd St., New York 
Offices in All Principal Cities 
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Expansion Joint of the Month 


DUO EQUALIZING TYPE 


The ideal corrugated expansion joint 
is one in which all corrugations move 
simultaneously during expansion or con- 
traction of the piping, and no corrugation 
can be compressed or extended more 
than the proportionate amount for which 
it is designed. This briefly describes the 
Zallea Duo Equalizing Expansion Joint, 
so called because it functions in two 
ways: egualizing the compression among 
the corrugations simultaneously when 
the pipe line is expanding and likewise 
distributing the clongation simultaneously 
and proportionately among all the cor- 
rugations when the line is contracting. 


lhis is accomplished by the simple expe- 
dient of a pantograph. Two or more 
pantographic chains are superimposed 
on the equalizing rings of the expansion 
joint, the neutral points being anchored 
in the end fittings and intermediate 
equalizing rings. Any movement of the 
end fitting is immediately and simul- 
taneously transmitted to all equalizing 
rings. In this manner all the equalizing 
rings move the same relative distance at 
the same time. This Zallea Joint is 
recommended for all intermittent steam 
services in long lines, institutions, and 
industrial plants 


: a brand new 4-page folder on ail 
Zallea Expansion Joints. Send for your 
copy of Bulletin 351 today! 


Zatted Brorners, 890 Locust Street, 
Wilmington 99, Delaware 
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WORDS YOU DON’T EXPECT: 
“Guaranteed Delivery” 


RResuisticus ... allotments. . . priorities . . . material shortages 
... backorders . . . uncertainty . . . 


Take your choice... these are familiar words to industrial 


buyers today. 


Not too often, however, does the industrial buyer hear those 
seemingly long-lost words, “Guaranteed Delivery” 


This is especially true about stainless steel expansion joints. 


, 


You've all heard the well-worn “we’ll-take-your-order” routine. 


But delivery date? That’s something else again! 


Like many an industrial faced with expansion problems, you 
know all-too-well that you can’t afford to risk shutdowns today 
because of unsatisfactory or inadequate expansion joint per- 
formance. Production must be kept moving at the required 


fast pace. 
Here’s the unexpected! 


We are in a position to fill your standard expansion joint needs 
... promptly! (6 weeks on large orders, 4 weeks on medium 


orders and 2 to 3 days on emergency orders, if necessary.) 
f 4 t 


The reason isn’t too unusual. As the world’s largest manufac- 
turers of expansion joints, we maintain, at all times, a complete 
stock of component parts. Many months ago, we here at 
Zallea Brothers anticipated today’s critical material situation, 
and did something about it. Today, we have an adequate supply 


of stainless steel on hand. We do not have to wait for mill deliveries. 


We realize, however, that our stocks won’t last forever . . . far 
from it. But so long as we can keep turning out quality expansion 
joints that will give you the lasting performance you want, you 
are assured of guaranteed delivery on all Zallea standard units. 
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The MONTH... reat Cooling Water 


pressor Company, Kent, Ohio; Samuel 
H. Graf, Oregon State College, Cor- 


vallis, Ore e e 
Nominated as directors-at-large are: 
Albert Carl Pasini, The Detroit Edison Wi _ 


Company, Detroit; and Paul B. Eaton, 


Lafayette College, Easton, Pa. 
NR the Proven Way 


Cedric W. Lutz assumed his new 
duties as director of purchases for Gulf 
Oil Corporation, Pittsburgh, early this 
month. As such he will handle all pur- Wa 
chases made in the U.S. by all Gulf i ian) are Hundreds of power plants and refin- 
companies and will be responsible for a ae eries have found chlorination by W&T the 
determining purchasing policies and pro- eA = 
cedures for all the companies’ domestic answer to heat exchanger slime problems. 
divisions and districts. Formerly assist- , : oN P " " P 
ant to the vice president in the Houston 5 By eliminating slime forming micro- 
Production Division, Lutz succeeds Lee Sit Sete. oe ae organisms, maximum heat transfer is 


C. Bock, general purchasing agent who i ‘ 

died earlier this year maintained in the condensers. The 
result — overall plant efficiency is kept 

at a maximum. 





Reports Record Thruput 


Consumers Co-operative Association 

reports that four of its member refin ; ; 
eries set a new processing record itt ae 3 al 5% ° Py . 
May when they produced 899,465 bar- pi ee , High labor costs involved in frequent 
rels of crude oil, topping the previous hes. fee Bs, j imi 
eak of July, 1950, by 73043, The aver. >" condenser tube cleaning are eliminated 
age for May was 29,015 barrels or 107 26 S| when chlorination is employed. Man- 
percent of rated capacity of 27,050 bar- ’ aa. ‘ : : 
rels daily. Coffeyville, Kans., the largest | ‘OR ~——_=SChourrs used for tube cleaning can be util- 
of the four rated at 19,000 bazvele, —- see ae » ized for other maintenance jobs, an 
aged nearty Zt yarreis 1rougnpu “-- ted . . ie a 
daily. Other plants are located at Phillips | important factor with the increasing man- 
burg, Kans., Scotts Bluff, Nebr., and ads.’ q 
Newcastle, Wyo Yop power shortage. 

CSR SLE 3 bi Luh Te 
Announce New Offices 


N reneral offices for Cal . 4 ; — . . . 
om ponmtl' etbere ‘Cor Colmmet ik . Elimination of frequent shut-down 


fining Company have been opened at 


Burnham, Ill., acording to C. A. Haris, ’ or Fy for tube cleaning helps power plants stay 


vice president and general manager 


Mailing address for the company is continuously “on the line.”” When chlori- 
hs ? ! « > . 4 ZO OK iad vis ’ . 4 2 4 
1508) Mackinaw Avgsus, Chlenge 28 _——= ‘nation is employed, many plants find that 


a x hi . 
Rodgers Elected Chairman eh Fk F outage for cleaning is reduced to once 
W. S. S. Rodgers, board chairman of v7 a nek per year and then only for removing 
The Texas Company, was elected chair ae Ve trash from tube sheets. 


man of the board of Arabian American 
Oil Company, succeeding H. D. Collier, 
who had served since 1940. Collier re- 


mains a6 director } Years of operation have proved the 


Aetna Advances Alexander t dependability and accuracy of W&T 
Clive M. Alexander was elected exec- Chlorinators for cooling water treatment. 

utive vice president of Aetna Oil Com- | : P 

pany effective June 23. Prior to the re- e Low maintenance and automatic program 

cent merger of Aetna Oil Combany with operation keep operating costs to a mini- 

Ashland Oil and Refining Company, ; a 

Alexander, who resides in Louisville, mum. Your W&T Engineer is prepared to 


Ky., served as vice president in charge 

pe spate mewn Bene po cama =~ make a survey of your plant to recommend 
the proper chlorination equipment. Write 

Badger Announces Merger today for more information on slime con- 

With Stone & Webster trol — no obligation, of course. 


Engineering and construction services 
for the chemical, petro-chemical, pe- 
troleum and pharmaceutical industries 
formerly engaged in by E. B. Badger & | 
Sons Company and Stone & Webster W &T Air Operated 
Engineering Corporation’s process di- Visible V. WA L L A Cc 3 & Tl E We N A | 
vision will be carried on hereafter by —— 

Chlorinator PRODUCTS, INC. 


the Badger Process Division of Stone 
& Webster Engineering Corporation 
Erastus B. Badger, formerly president 
of E. B. Badger & Sons Company, was 
elected a director of Stone & Webster 
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Engineering Corporation, and Ralph D 
Waterman, formerly vice president of 
the Badger Company, was named a vice 
president of Stone & Webster Engineer 
ing Corporation 


1950 Petroleum Increases 
Detailed in Bank Study 


General operational increases were 
realized during 1950 by the petroleum 
industry in the United States, according 
to a Chase National Bank study which 
covers im detail the activities of 30 com 
A gain of 11.6 percent was shown 
for operating income, and a 12.1 
percent imcrease im total income rhe 
combined net earnings of the 30 compa 
nies, which comprise about two-thirds 
of the industry, amounted to $1739 mil 
lion while total $15,574 


panies 
gross 


mcome was 


Chemicals Wanted 


The National 
Chemicals, Ar 
Foundation, 33rd 
Dearborn Stree ts, 


Registry of Rare 
mou Research 
Fede ral 
Cl cago 


urgent 
1 


received requests 
below. If 


even 


chemicals listed any 


has one or more, if only one 
gram quantities, please inform the 


Registry 


Triphenylmethyl mercaptan 
sym.-Triisopropyl toluene 
letraphenylarsonium chloride 
n-Octyl benzene 
2-Methyl1-1,2-diamin 
Indene 
2-Ethylanthraquinone 
2,4-Dihydroxypyridine 
Pyrene-2,10-quinone 
cis-9,10-Dicarboxydecalin 
1-Cycl 
para Me 
2,6-Dicl 
1-Cyanobutene 

? 4- Dibromohexane 


24 Dimeth yl-3-pentanet! 


propane 


hexylindane 
thoxythiophenol 
lorodiphenylamine 


clobutanse 
Dict ctane 


‘ae lol 


Cy 
1&8 
+.] 


exalt 
I 


I rocyclopentans 


noted for 


PERFECT ISA MEETING PLANS—Plons for the ISA Sixth National Conference and Exhibit 
scheduled for September 10-14 at the Som Houston Coliseum and the Music Hall, Houston, were 
perfected last month under the guidance of Richard Rimbach, executive secretary. Exhibits will 
include 219 booths to make the 1951 exhibit the largest yet held by the Society. Committeemen 
working out final arrangements were: Front row, left to right: C. R. Miller, Mechanics Maintenance 
Clinic chairman; Porter Hart, national vice president and Cooperating Societies chairman; J. R. 
Martin, general conference and exhibit chairman; R. E. O'Neill, program committee chairman; 
|. K. Farley, committee secretary; R. D. King, Houston section president and reception committee, 
chairman. Back row, left to right: R. L. Springfield, entertainment committee; C. W. Bates, co- 
chairman of the conference and exhibit committee and publicity chairman; R. E. Hansen, Analytical 
Clinic chairman; G. A. Hubert, entertainment committee; W. 8B. Rawson, invitations committee 
chairman; W. H. Fortney, advisory chairman; Richard Rimboch, executive secretary of ISA. 


million 
Taxes 

46.1 

$1150 


increased 
over 1949 and totalled 
million. The 30 companies col- 
lected nearly $2 billion in consumer 
taxes on their products for various gov- 
ernment agencies 

Cash dividends on preferred and com- 
stocks amounted to $686 million, 
argest disbursement in petroleum 
y, an outlay representing 39.4 per 
f available earnings 

study, “Financial Analysis 
Thirty Oil Companies for 1950,” pre 
pared by Frederick G. Coqueron and 
Joseph E. Pogue of Chase’s Petroleum 
Department, shows the working capital 
f the group to be $3852 million at the 
end of 1950. an increase of $414 million 
ver 1949 

Principal declines from the 
the group’s financial 
the categories of capital 
outstanding debt 
decline of 17.1 
capital expenditures 


charged to income 


percent 


mon 
the | 
histor 
cent 


Che ot 


previous 

picture 
ex 
new 
percent was 
which 


vear wu 
were 
penditures, and 


financing. A 


Trends of Operations and Changes in Stocks 


Bureau of 
which 


stocks 


Institute 


are 


Petroleun week! reports 


Mines weekly 


all others from American 
Mines basis. 


reports; 


estimates on Bureau of 


(All figures in thousands of barrels—add 000) 


Crade OU 


Trends in 
Week Ended 


Preductien 
Daily 


Stocks 
Stills Daily Week End Wee’ 


Gasehoe 
f reduction 
aly 


Gased and Distillate Residual Fuel 
Stee! 


ks = Production 
Week End y 


Stocks | Production Stocks 
Weekly WeekEnd Weekly Week Ead 





January 28 4,956 2A 411 
February 25 5,000 
March 25 4,348 
April 29 5,014 
May 27 5,118 
June 24 5.355 
July 29 5,522 
August 26 5.9 
September 30 5,003 
October 28 5,805 
November 25 5,888 
December 23 5,763 
1: 


19,847 
2,075 


6,066, 
5,954 
6,041 
6154 
6,163 
6,192 


244,230 
237,204 
735,956 
242,479 


21,106 
20,815 
20,398 
19,876 
21,102 
22,107 


124,270 
133,888 
135,406 


109,076 
105,793 
104,383 
105,062 
106,424 
112,631 


126,261 

136,870 
43,170 
43,859 
51,344 


462,000 


aggregated $1894 million in 1950. Net 
reduction of debt amounted to $181 mil- 
lion while new financing totalled only 
$159 million, compared with a peak of 
$682 million in 1947. Borrowings ac- 
counted for $152 million of the new 
financing and $7 million resulted from 
the sale of common stock 

Processed crude oil volume, by both 
domestic and foreign refineries, set a 
new record of 5,729,000 barrels per day 
average for an increase of 9.3 percent 
over 1949. The combined world-wide 
crude production of the group averaged 
3,669,000 barrels daily, an increase of 
6.5 percent over 1949 

Reporting for the whole indrstry, the 
report stated that the rate of refining 
operations and consumption of petro- 
leum products set all time records, Do- 
mestic requirements twelve 
percent while world demand for petro- 
leum products passed ten million bar 
rels per day for the first time in history 

These figures do not include Soviet- 
controlled areas.) 

Crude production and refining capaci- 
ties in the United States have increased 
about one-third 1946 as a result 
of capital expenditures amounting to ap 
proximately $12.3 billion. This outlay 
was distributed as follows: production 
61.4 percent; transportation, 10.2; re- 
fining, 15.8; marketing, 10.1; other, 2.5 
At the end of 1950 the total gross assets 
employed by the U. S. petroleum indus- 
try were $32.9 billion 


rose some 


since 


Sun Oil Technical Unit 
Is Recalled to Army Duty 


The 46lst Strategic Intelligence 
search and Analysis team, one of ten 
Sun Oil Company-sponsored Army re- 
serve units, recalled to active service, 
reported to Schuylkill Arsenal, Philadel- 
phia, for assignment on July 1 

The unit, formed in the summer of 
1949 as part of the Department of De- 
fense Affiliation Program in which in- 
dustrial organizations sponsor certain 


Re- 
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Finishing Building with 
Boiler Plant in 
left background 


ROM REPORTS...to Producing Plant 


For Lever Brothers Limited, Stone & Webster Engineering 
Corporation prepared a series of reports covering alternative plans 
for consolidation and expansion of the company’s manufacturing 
facilities in Toronto 

The resulting new plant facilities, selected to achieve more 
efficient and economical operation, were designed and constructed 

by Stone & Webster Engineering Corporation. 


Left to right, Boiler Plant, Glycerine 
Refinery and Finishing Building which 
includes manufacturing equipment for 
soap products and toilet preparations 


STONE & WEBSTER ENGINEERING CORPORATION 
A SUBSIDIARY OF STONE & WEBSTER, INC. 











AIRCO HARDFACE-LIFTING 


makes old parts new... and new parts better 


With today’s delays in replace- 
ments, dollars offer less and less 
protection when tools or equip- 
ment wear out. No chance of 
cut-backs, or loss of day-to-day 
production, if wearing areas are 
fully protected with Airco Hard- 
facing Alloys ... new parts and old 
stay on the job longer—even at 
peak production. 

No matter what the part, or tool 
... fishtail bits ... roller bits ... 
core heads . .. wall scraper blades 
... drag type drilling bits ... their 
life is extended many times by 
using Airco Tung Tube. 


There are more than fifteen 


types of Airco Hardfacing rods 
available .. . for protection from 
every type of wear. Two other 
alloys widely used in oil field serv- 
ice are Aircoloy 1 and 6, for hard- 
facing equipment to resist corro- 
sion and temperatures above 
700°F. Both alloys have been 
built to resist abrasion at high 
temperatures. 


Wear is a serious problem in 
your operations! It will pay you 
to investigate Airco Hardfacing 
Alloys. An Airco representative 
will be glad to give you complete 
information. Get in touch with 
your local Airco office today. 


Air REDUCTION MAGNOLIA COMPANY 


A Division of Air Reduction Company, Incorporated 
Beaumont * Corpus Christi * Dalles * El Pase * Fort Werth * Hobbs 
Houston * Oklahoma City * San Antonio * Shreveport * Tulsa * Wichita Falls 


Seuthwesters Headquarters fer Oxygen, Acetylene ned Other Gases. Carbide... Gas Welding and Cutting Machines, Apporates 
ond Sapplies Arc Welders, Electrodes sed Accesseries 








==) => 
AIRCO 
SS) SSS 


hardfacing alloys 


AIRCOLOY® No. 1 


A non-ferrous, hardfacing alloy consisting of 
cobalt, chromium and tungsten . . . excellent 
corrosion resistance . . . retains hardness and 
weor resistance even at red heat . . . cold 
hardness of 53 to 57 on Rockwell “C” scale. 
May be used wherever heat, abrasion and 
corrosion are involved. Aircoloy No. | is 
furnished bare for oxyacetylene application 
and coated for electric arc welding 


AIRCOLOY® No. 6 


Excellent corrosion resistance . . . high impact 
and good wear resistance with some degree 
of ductility . . . retoins hardness and weer 
resistance at red heat . . . cold hardness of 
43 to 47 Rockwell 'C”. May be used wher 
ever heat, impact, abrasion and corrosion 
ore involved. 


AIRCOLITE No. 59 


These cast alloy rods are recommended for 
application wherever abrasion resistance is 
porticularly important. Deposits acquire a 
high polish in service, and maintain their 
high hardness at temperatures up to 800° F. 
Applied either electrically or by gas process. 
Deposits test from 54-59 on Rockwell “C” 
scale 
~*~ * * 


Air Reduction supplies Oxygen, Acetylene and 
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key service-type units of the Organized 
Reserve Corps, originally it was com- 
posed entirely of Sun personnel, but as a 
result of transfers the enlisted men are 
now from other companies. 

Sun's other reserve units include five 
from the general office, three from 
Marcus Hook and one from Toledo, 
Ohio 


Howard Berry Joins Aries 
Financial Department 


Howard Berry, former official and di- 
rector of Mathieson Chemical Corpora- 
tion, has joined R. 

S. Aries and Associ- 

ates, New York con- 

sulting engineers and 

economists, as senior 

associate. Berry had 

been with Mathieson 

for 28 years in an 

executive financial 

capacity and had 

been with the Rem- 

ington Arms Com- 

pany and the Ameri- 

can International 

Corporation previous 

to that. Berry's ef- 

forts with Aries will 

be devoted to acquisitions, mergers, cost 
reduction, profit estimates and financial 
reports 

The Aries organization specializes in 
the chemical process industries 


Stan-Vac Gives President 
New Executive Power 


Coincident with an organizational 
change that transferred executive power 
from the chair to the president, P. W 
Parker was elected president of Stand- 
ard-Vacuum Oil Company and will be 
succeeded as chairman of the board by 
L. V. Collings. H. W. McCobb and 
H. F. Prioleau were elected vice presi- 
dents 

Edward N. Leibacher, a newly elected 
board member, has been associated with 
international oil industry for 35 years, 
and has held technical and managerial 
posts in the U. S., Europe and Sumatra 

George F. James, also elected a di- 
rector, taught law and practiced as an 
attorney before joining Standard-Vacu- 
um in 1944 

Harold Midtho, assistant treasurer 
since 1942, succeeds James as company 
treasurer 


Cities Service Division 
Promotes Wilson, Wirges 


J. W. Wilson was named superintend- 
ent of operations and M. F. Wirges, 
chief process engineer for the gasoline- 
chemical division, Cities Service Oil 
Company (Delaware), recently. In con- 
nection with these added responsibilities, 
Wilson and Wirges will work under the 
direct supervision of Ralph W. Johnston 
and Harry P. Hohenadel, general super- 
intendents of the gasoline and chemical 
divisions, respectively. 


Brandi Elected President 


H. E. Brandli of New York, who was 
elected president of Cities Service Oil 








Get TWICE the value 
or your steam trap dollar! 


Just as the self-starter revolutionized the 
automobile, so Clark Duo-Step Leverage is 
changing old-fashioned ideas about steam 
trap efficiency. 

Field and laboratory tests prove that Clark 
DUO-STEP Steam Traps more than double 
the drainage capacity of ordinary inverted 
bucket traps. 

Ask your Clark representative for a demon- 
stration on your steam lines—or write us for 
complete information. 


Here's how DUO-STEP 
doubles drainage capacity 


Stet 


cracks 
orifice 


opens 
orifice 


completely 


THE CLARK MANUFACTURING COMPANY 


1847 East 38th St. « 


Cleveland 14, Ohio 


‘ ‘ 
THE HOME OF DUO °TEP ceverace 


The complete line of dependable fluid controls 
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Your Inquiry Will Receive Our 
Immediate Attention. 


TULSA, COLE 
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Company (Pennsylvania) last month, 
succeeds Burl S. Watson, new chairman 
of the executive committee. Brandli, for- 
merly vice president and general man- 
ager of the company, is a veteran Cities 
Service executive. His activities have 
included key managerial positions in II- 
linois, Texas, Kansas, Mississippi and 
Alabama 


Hose and Arnold Moved 
To New York in Promotion 


The Texas Company recently pro- 
moted two men who have been with the 
company since 1927, to Texaco head- 
quarters in New York. 

Harold C. Hose, who has held vari- 
ous positions in the Refining Department 
and has been associated with the com- 
pany’s foreign operations since 1944, was 
named assistant to Executive Vice Pres- 
ident A. C. Long. 

H. H. Arnold, Jr., former assistant to 
the manager of the Producing Depart- 
ment at Houston, was appointed man- 
ager of Foreign Operations in the 
Eastern hemisphere 


Lobban Joins Deep Rock 


Appointed night supervisor of the 
process department of Deep Rock Oil 
Corporation’s refinery at Cushing, Okla., 
Fred P. Lobban will move to Oklahoma 
from New Jersey where he has been 
employed in process design and engi- 
neering with the Texas Company for 
the past five years. Lobban holds an 
N 


{.S. degree from M.I.T. (1941) 


IPAA Names Committee 
To Study Petroleum Supply 


A committee appointed by the Inde- 
pendent Petroleum Association of Amer- 
ica will study the supply and availability 
of petroleum in the western hemisphere 
Charlton Lyons, independent operator 
of Shreveport, La. was named chair 
man, with L. Dan Jones, Washington, 
»). C. secretary. The committee has 
been charged to study four problems 

Availability of oil in the western 
hemisphere; sources of supply; means 
of building excess productive availability 
for future industry exploration for 
emergency defense requirements; and 
recommendations for legal means of cor- 
relating various supply to 
encourage prog growth without 
injury to individual areas 

Committeemen include 

Clyde H. Alexander, Dallas; J. 8. Bridwell 
Wichita Falls, Texas; Frank Buttram, Okla 
homa City: F. Allen Calvert, Jr.. Olney, Il 

P. Coleman, Wichita Falls. Texas; F. J 
Danglade, Lovington, N. M.; Paul L. Davia 
Midiand, Texas; John T. Diederich, Ashland 
Ky Forest Dorn, Bradford, Pa F. Julius 
Fohs. Houston Wirt Franklin Ardmore 
Okla.; and W. L. Goldston, Houston 

Lawrence R. Hagy. Amarillo, Texas 
W. Hancock Long Beach, Calif BR 
Hardey Shreveport La 2 @ Hartman 
Mt. Pleasant, Mich R. N. Hunt, Salt Lake 
City \ Jacobsen New York Raymond 
Lamb, Artesia, N. M A. I. Leversen, Tulsa 
M. R. McArthur, Cody, Wyo A. C. Mattei 
San Francisco; and Gilbert J. Mueller 
Denver 

Cc. H. Murphy. El Dorado, Ark 
Clure, Jr.. Alma, Mich.; R. W 
Tulsa; R w Mclivain, Chicago 
Nixon, Corpus Christi, Texas; R. B 
Wichita, Kan.; V. C. Perini, Jr 
Texas; A. 8. Ritchie, Wichita, Kan.; 
M. Robertson, Abilene, Texas; A. H. Rowan 
Fort Worth; R. 8 Shannon, Denver; Fred 
W. Shield, San Antonio; Arthur Simmons, 
Bradford, Pa.; W. W. Smith, Philadelphia: 
W. L. Stewart, Fort Worth; Lawrence Vander 
Leck, Los Angeles; and W. M. Vaughey 
Jackson, Miss. 


sources of 
ressive 


John 
A 


H. M. Me 
Mc Dowell 
Maston 
Parriott 
Abilene, 
French 
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Texaco Opens Detroit 
Technical Service Office 


A new technical service field office 
which will maintain close working liai- 
son with the automotive industry has 
been opened in Detroit by the technical 
and research division of The Texas 
Company. Similar offices are maintained 
in Houston, Los Angeles and Chicago. 

K. L. Hollister, technical representa- 
tive, and manager of the new Texaco 
office, will cooperate with manufacturers 
of passenger cars, busses, trucks and 
allied equipment on problems relating 
to fuels and lubrication. He will also 
coordinate Texaco’s research activities 
as they touch on fuels problems. Hollis- 
ter graduated from the University of 


When they 


@ HANDLE TYPE 
ORIFICE PLATES! 


@ PLATES FOR 
ORIFICE FITTINGS ! 





Chrome- Stainless Additional 
Moly SteelType Charge 
Steel 30207304 for Boring 


IMMEDIATE DELIVERY! 
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Michigan as a mechanical engineer in 
1926, then worked for the Ingersoll- 
Rand Company six years before joining 
The Texas Company where he has been 
principally active in the fields of techni- 
cal and manufacturers’ service. 


Short Course Scheduled 
At Oklahoma University 


The Oklahoma Utilities Association 
has scheduled the 1952 Southwestern 
Gas Measurement Short Course at 
North Campus, University of Oklahoma, 
Norman, Okla. The school will be held 
April 8, 9, 10 of 1952, according to 
Kate A. Niblack, secretary. 


ORIFICE PLATES 
are manufactured by 
INDUSTRIAL INSTRUMENT CORP. 


MANUFACTURED 
AND MACHINED TO 
AGA 
RECOMMENDATIONS 








$3.60 $4.80 $1.50 
3.60 4.80 1.50 
4.35 5.60 1.50 
4.80 6.35 
5.60 7.15 
6.40 11,10 
7.60 14.80 
8.80 19.30 
10.80 20.75 
13.30 23.90 
Above Prices Are for ‘*” Standard Material. 
Prices on other sizes and thicknesses un request. 











10.30 

13.50 

16.20 

19.20 
Above Prices Are for “e" Standerd Material. 
Prices on other sizes and thicknesses on request. 





A Gulf Publishing Company 


Visit the Sixth National Instrument Exhibit at the Sam Houston Coll- 
seum in Houston, Texas, September 10-14, 1951. 


Booths 732 and 734. 


Publication 


See our display in 











‘KARBATE’ impervious GRAPHITE 
HEAT EXCHANGERS FOR ALL PURPOSES! - 


@tighest heat conductivity rate of the practical 
corrosion-resistant materials. 
@tighly resistant to corrosion by 
acids or alkalis, hot or cold. 
@Ffreedom from corrosion scale, 
as compared to metals. 
@immune to thermal shock. 
@No contamination of product. 
@Strong and easy to install and maintain. 


The “Karbate” impervious graphite heat 
exchangers illustrated are used extensively 
as boilers, coolers, condensers, vaporizers, 
evaporators, heaters and absorbers in 
handling corrosive chemicals, either hot 
or cold. They ali can be had in a complete 
size range. All of them offer the following 


advantages: 


Style FH heat exchangers 
(Size 144): a especially 

tanks with 
solution depths aa 16 inches 
or less. Write for catalog sec- 
tion S-6750. 





Shell-and- Tube: Series 70A—Two sizes, 16.4 
eq. ft., and 24.6 r- 3 ft. of outside surface 
area respectively. Tubes easily replaced in 
the field. Interchangeable single and doubie- 
pass construction. 


Series 240A—70.6 A of 
transfer surfi 
t. Eauly 


ions, impingement plates 
an’ drain and vent with shell cast- 
ings. Stainless-steel ied with steel tie rods 
to form protective cage for tube bundle. Removable 
“Karbate” tube bundle. Write for catalog sections for 
S-6690, S-6715 for details of applications, maintenance, 


standard sections. 
Compact construction 
to save plant room. No 





sizes and characteristics of these exchangers. 


Plate heaters: Used to heat 
or cool corrosive liquids in 
tanks and veétsels. Com- 
cece completely assem- 
ied, easy to put in. Used 
in pickling, etching, plat- 
ing and cleaning tanks. 
Complete size range. Mod- 
els for horizontal and ver- 
tical mounting. Write for 
catalog section $-6620. 





special supporting 
surestasequeded. Welte 
for catalog section 
86780. 


Concertric Tube excha: : Avail- 
able in two types. — a, -t.. 
small, low-priced, gi 

terflow. Receptionally ‘ona i for. 
small flow rates at narrow temper- 
ature differences . Series 20A 
manufactured with “Karbate” in- 
ner and outer piping, and is used 
to transfer heat between two cor- 
rosive fluids, Both have sectional 
construction, can be added to or 
subtracted from at will. Sturdy, 
can be moved from place to place 
after assembly, adapted to any 
method of mornting on floor, wail, 
or ceiling. Write for catalog section 
$-6670. 





The term “Karbote” is o registered trade - mark 
of Union Carbide and Carbon Corporation 
NATIONAL CARBON COMPANY 
A Division of Union Carbide and Carbon Corporation 
30 East 420d Street, New York 17, N.Y. 


District Sales Offices: Atlanta, Chicago, Dallas, 
Kansas City, New York, Pittsburgh, San Francisco 


In Ceneda: National Carbon Limited 
Montreal, Toronto, Winnipeg 





A full line of “Karbate” impervious 
graphite pipe and fittings 


for conveying corrosive chemicals includes: “Karbate” pumps 
of advanced design embodying impervious graphite case, 
impeller, and a rotary seal which eliminates the stuffing box. 
Pump prices reduced up to 33%. Write for catalog section 
S-7000 for pipe information, S-7200 for pump information. 
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SCIENCE and 


TECHNOLOGY Abstracts 


Prepared by 
DR. E. H. LESLIE and DR. H. B. COATS 
The Leslie Laboratories 
Traver Road, Ann Arbor, Mich. 





Fundamental Physical and 
Chemical Data 





2,2,4-Trimethylpentane (Iso-octane). 
Vapor Pressure, Critical Constants, and 
Saturated Vapor and Liquid Densities. 
Wenrster B. Kay anp F. MorGan WarzZEL, 
Ind. Eng. Chem., 43 (1951), pp. 1150-2 

As part of the study of the vapor- 
liquid equilibrium relations in binary 
systems, vapor pressure and orthobaric 
liquid and vapor densities of 2,2,4-tri- 
methylpentane (iso-octane) were care- 
fully measured. The vapor pressure 
measurements cover a temperature range 
from the normal boiling point to the 
critical point. The liquid density meas- 
urements started at 50° C. and the vapor 
density measurements at 205° C., both 
extending to the critical point. The 
vapor pressure in atmospheres at a tem- 
perature t° C. can be calculated accu- 
rately by the equation log p= 4.45144 — 
1657.71/(t + 273.160), when supple- 
mented by the deviation curve. A table 
is presented giving the vapor pressure 
and liquid and vapor densities at regular 
temperature intervals. Data of the pres- 
ent investigation were compared with 
those of other investigators and the re- 
sults of the gee are presented 
graphically. A bibliography of eight ref- 
erences is included 


Thermodynamic Properties of Pro- 
pylene. Lawrence N. Canyar, Max 
GOLDMAN, AND Henry MarcuMan. /nd 
Eng. Chem., 43 (1951), pp. 1186-93 

With the accurate measurements of 
the pressure volume-temperature prop- 
propylene by several investi 
were available to 
calculations of the thermodynamic 
f this hydrocarbon. This the 
done, and the results are 
form of tables and a 
chart. These cover a 
at normal boiling 
200 atmos- 


erties ol 

gators, enough data 
make 
prope 
authors 
presented in the 
pressure-enthalpy 
from the liquid 
a gas at 480° F. an 
pressure A datum state was 
enthalpy and entropy 
and hydrogen in 
the ideal gas state and at 1 atmosphere 
and 0° K. are equal to zero. A bibliog 
raphy of 18 references is included 


th 
rties « 


have 


range 
point to 
pheres 

where the 
elements carbon 


chosen 
of the 


Experimental Vapor Heat Capacities 
and Heats of Vaporization of Seven Oc- 
tanes. Gorpon M Sarrow. Jour. Am 
Chem. Soc., 73 (1951), pp 1924-6. 

Vapor heats at 130, 190 and 
250° C., as well as the heats of vapori 
measured for n-octane, 
3-ethylhexane, 3-dimethylhexane, 3,4- 
dimethylhexane, and 2-methyl-3-ethyl- 


specific 


zation, were 


July, 1951 


pentane, 3-methyl-3-ethylpenane and 
2,3,4-trimethylpentane. The heat capaci- 
ties. of m-octane and 2,3,4-trimethylpen- 
tane were also measured at reduced 
pressure to obtain data on gas imperfec- 
tion. From the average values of the gas 
imperfection corrections for these two 
compounds the heat capacities of all 
seven octanes in the ideal gas state were 
obtained. The comparison of the results 
for n-octane with those for n-hexane and 
n-heptane and with the statistically calcu- 
lated values is given. From this it appears 
that, while the calculated values are essen- 
tially reliable, they tend to be about 1 per- 
cent high for the m-paraffin hydrocarbons. 


The Viscosities of Organic Vapors. 
P. M. Craven anno J. D. Lampert. Proc 
Roy Soc. (London) Series A, 205 (1951), 
pp. 439-49 

The ratio of viscosity to thermal con- 
ductivity for a gas is a fundamental re- 
lation in the kinetic theory. However, 
data to be used for calculation are few 
The viscosity of ethane, n-hexane, cyclo- 
hexane, benzene, methyl chloride, ethyl 
chloride, methyl alcohol, diethyl ether, 
acetaldehyde, acetone and acetonitrile 
were measured at temperatures of 35, 
50, 65 and 78° C. and pressures between 
1 and 3 cm. A linear relationship was 
found between coefficient of viscosity 
and temperature. The ratios of thermal 
conductivity to viscosity calcu 
lated, using thermal conductivity values 
obtained recently in the same tempera 
ture range 


were 


Rotational Isomerism and Thermody- 
namic Functions of 2-Methylbutane and 
2,3-Dimethylbutane. Vapor Heat Capac- 
ity and Heat of Vaporization of 
2-Methylbutane. 1) W. Scorr, J. P. Mc 
Cuttoucn, K. D. Wittiamson anv Guy 
Wapprncton. Jour. Am. Chem Soc., 73, 
(1951), pp. 1707-12 


The vapor heat of 2-methyl 


capacity 





These abstracts from the current 
literature of science and technology 
(not including trade journals easily 
available) were prepared by Drs. 
Leslie and Coats of The Leslie Lab- 
oratories, Traver Road, Ann Arbor, 
Mich., which will supply. at cost, 
photostatic copies of original arti- 
cles. Complete or limited bibliog- 
raphies covering special topics by 
title. by abstracts, or in complete 
manuscript, also may be had by 
arrangement with the laboratories. 
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During 1950 oil companies in- 
vested $2 billion to expand and 
modernize facilities to provide 
more oil products for America. 











butane was measured at five tempera- 
tures between 317 and 487° K. An equa- 
tion is given to represent the results. 
The heats of vaporization at 279, 298 
and 301° K. were found to be 6181, 

and 5901 cal /mole, respectively 
equation for the second virial coefficient, 
B, in the equation of state was obtained 
from thermal data. Thermodynamic 
functions were computed by the methods 
of statistical mechanics for 2-methylbu- 
tane and 2,3-dimethylbutane for selected 
temperatures up to 1500° K 


The Solubility of Aromatic Hydrocar- 
bons in Water. Ronerr L. Bonon anp 
W. F. Craussen. Jour. Am. Chem. Soc., 
73, (1951), pp. 1571-8 

The solubilities in water of benzene, 
toluene, ethylbenzene, m-xylene, p-xylene, 
biphenyl and naphthalene were deter- 
mined by ultraviolet spectrophotometric 
methods at temperatures between 0 and 
40° C. All of the liquid hydrocarbons 
studies exhibited a solubility minimum 
near 18 degrees which corresponds to 
zero heat of solution. Some indication 
was found that interaction between 
water and aromatic hydrocarbons exists 
The heat of solution of toluene in 0.4 
molar silver nitrate solution indicates 
complex formation between the cation 
and the hydrocarbon 


Industrial A —_— of Absorption 
Spectroscopy, troscopic Panel 

the Tp ltccarton esearch Group of 
the Institute of Petroleum. /our. /nst. of 
Petroleum, 37 (1951), pp. 109-25 

This article deals briefly with the 
basic principles of spectra and then de- 
scribes a few varied applications of an 
industrial nature. In the ultra-violet re- 
gion of the spectrum only certain types 
of materials exhibit selective absorption 
Among the hydrocarbons, aromatics, 
naphthalenes, and conjugated olefins 
have characteristic absorption, while the 
saturated hydrocarbons, both paraffinic 
and naphthenic, are transparent. Infra- 
red radiation, on the other hand, is 
absorbed by almost all gases, liquids, 
and solids, and the absorption is highly 
selective, certain wave-lengths being 
strongly absorbed while tlosely adjoin- 
ing ones are not. The infra-red absorp- 
tion spectrum of a compound 1s thus a 
unique pattern or “finger print’ charac- 
teristic of that substance, and is thus 
useful in identifying compounds. The 
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- MURRAY 





| Science and Technology 


chart of characteristic infra-red absorp- 
tion bands for various bonds or groups 
is included. Several typical applications 
of absorption spectra in industrial work 
are given. A bibliography of 17 refer- 
ences is included 


The Infra-Red and Raman Frequen- 
cies of Hydrocarbon Groupings. N 
Sueprarp. Jour. Inst. of Petroleum, 37 
(1951), pp. 95-106. 

Infra-red and Raman spectra provide 
information about the vibration frequen- 
cies of molecules. Although applied 
originally to simple molecules the tech- 


TYPE H 


MECHANICAL DRIVE SINGLE 
STAGE STEAM TURBINE 
niques have been so improved that these 


SS a ee Lh ts ee he 

; idly and many large molecules have 
been studied. The spectra can be only 
partially interpreted, These spectra have, 
however, many qualitative and quanti- 
tative analytical applications that are of 
general interest to chemists. It is the 
purpose of the present paper to give 
some account of these applications, par- 
ticularly those of the qualitative type, 
in the hydrocarbon field, Infra-red and 
Raman spectra afford data that are to 
some extent complementary, and if max- 
imum use is to be made of vibrational 
spectra for analytical purposes it is of 
advantage to obtain both types. Certain 
groupings within hydrocarbons give rise 
to characteristic frequencies which occur 
close to a particular position in the spec- 
trum. These can be used to confirm or 
deny the presence of these groups in a 
substance of unknown structure. In the 
present paper the main aim is to give 
an account of these characteristic fre- 
quencies so as to illustrate the type of 
structural problem that can be success- 
fully tackled by infra-red and Raman 
spectra methods. Characteristic spectra 
are given for acetylenes and olefins, and 
for various aromatics and naphthenes 
A bibliograph covering infra-red spectra 
is included and one reference, giving 
Raman spectra of hydrocarbons, is also 
given 


FEA TURES Interfacial Properties of Hydrocarbon- 


Water Systems Interfacial Tension at 
Combining a host of new im- | Elevated Pressure and Temperature. II. 
Fast acting hand speed changer provements plus time tested | Water Sy bass ae wag Rape 
the Murray Type H | ; —s oe 7 
Improved spark proof emergency stop features. : \. Hauser, J. Phys. and Colloid Chem., 
offers extra-value in a me- 3 (1951), pp. 408-21 


New convenient hand valve position : - : : 
aes dium size machine. With a The variation of interfacial tension 


Easily removed governor valve and seat range of 50-200 H.P.. depend- | between water and benzene or n-decane 
was determined in the pressure range | 


Removable perforated metal steam i peed eam 
strainer ” =e ~ 5 . and st . to 680 atmospheres and in the tempera- 
é . conditions, it is offered with ture range 30 to 200° C. Pressure causes 
Large bearing oil reservoirs either a 16” or 20” diameter | a maximum deviation of about 10 per- 
Large finned-tube oil coolers wheel. 3” or 4” steam inlet ce" — a omewre ange of nearly 700 
: . ; : s . atmospheres 1e effect of temperature 
Magnetic oil-drain plugs anes a Steam condi is much greater than that of pressure in 
New type split oil rinas tions up to 00 Ibs., 750° and each case in both systems. Increased 
9 back pressures up to 150 lbs. temperatures cause the significant de- 


Corrosion resistant carbon packing can be used. crease in interfacial tension. Approxi- 
mate values of the molal latent heats of 


cases 
: . P | adsorption of benzene and n-decane at 
Chrome plated shaft under carbon rings Write today for full details. | oo 0 oY i arsoachon intectace wees 


calculated 


| Plame Propagation. IV. Correlati 
IRON WORKS COMPANY of Sonia Fundamental Flame Ve. 
EEE locity with Hydrocarbon Structure. R. R 
Hreparp AND B. Pinke. Jour. Am. Chem 
BURLINGTON IOWA Soc., 73 (1951), pp. 1622-5 
° The authors have developed a corre- 


lation between the maximum funda- 


Builders of Steam Power Equipment for Three Quarters of a Century | mental flame velocity of hydrocarbons 





Enclosed ‘shaft-through’ governor 
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Important Conutrilnition te Flow Measurement and Qccowiting. 


Henre’s another important advance- 
ment for power and process instrumen- 
tation...continuous flow measurement, 
with electronic integration! 

This Honeywell development eliminates 
intermittent measurement and slow, 
complicated totalizing ...welcome news 
to process engineers and accountants. 


The electronic integrator, consisting of 
but three major parts, simplifies acces- 
sibility and maintenance . . . permits 
quick checking and calibration. Scan- 
ning is rapid and extremely simple. The 
corrosion resistant meter body is of 
tubular construction, reducing weight 


SIMPLIFIED 
SCANNER AND | 
Sy 
ws 


K&N ny 


« 


AT LEFT... cut-a-way view of characterized 
bell transmitter unit. ABOVE... diagrammatic 
drawing of electronic integrator mechanism. 


and bulk. Electrical transmission per- 
mits remote, continuous recording of 
flow...and flow is easily totalized under 
all conditions. The characterized bell is 
corrosion resistant, too, and is specially 
designed to eliminate tilting. 

Call in our local engineering represen- 
tative for a discussion of your appli- 
cation. 

MINNEAPOLIS-HONEYWELL REGULATOR 
Co., Industrial Division, 4498 Wayne 
Ave., Philadelphia 44, Pa. 


EVENLY-DIVIDED CHART... provides 
easy readability forall rates of flow. 
Write for new Bulletin No. 293-1. 


APOULUIS 


Honeywell 
“Brow Qustiiumects- 





CHEMICO OFFERS AN ECONOMICAL PROCESS FOR 


RY Lawes 





In this process, spent alkylation acid—now in greater supply 
as a result of the increased manufacture of high octane gaso- 
lite—is sprayed into a furnace maintained ar a high heat 
with auxiliary burners. Sulfur or hydrogen sulfide may be 
Mints deo tacemehh cin wt telestaniie used as fuel thereby producing SO, gas for the production of 
and the vital need to consegve basic sulfur make-up acid. 
deposits, petroleum refiners producing A limited amount of other liquid acid sludges, high in 
high octane aviation gasoline will find it hydrocarbon content, may also be added to the alkylation 
desirable to recover the sulfuric acid spent acid, thus providing fuel as well as additional acid 
from their spent alkylation acid. For this production. The hydrocarbons are completely consumed and 
purpose, Chemico offers a proven and the acid is broken down into its components—sulfur dioxide, 
economical process. oxygen and water. After the water is removed, the gas is 
processed to fresh acid of 98% strength in a Chemico contact 
sulfuric acid unit. Send for additional information, stating 
your requirements. 


CHEMICAL CONSTRUCTION CORPORATION @ 


A UNIT OF AMERICAN CYANAMID COMPANY 
488 MADISON AVENUE, NEW YORK 22, N. Y. 


EUROPEAN TECHNICAL REPRESENTATIVE: CYANAMID PRODUCTS, LTD., LONDON W. C. 2, ENGLAND Chemico plants are 
CABLES: CHEMICONST, NEW YORK profitable investments 











Selence ond Tachaslony SPEC FY 


burning in air and the structure of the 

hydrocarbon. The maximum velocity ap- 4 
pears to be a function of the concentra- f / 

tions of the various types of carbon- 

hydrogen bonds in the inflammable 

mixture. An empirical equation is pro- 


posed which gives flame velocity as a FOR COMPLETE SERVICE 


function of the concentrations of the 

various types of C-H bonds and the 

parameters expressing the contribution AND DEPENDABILITY 
of each type of C-H bond. An equation 

was used to calculate the flame velocity 

for 34 hydrocarbons and comparison is You can’t beat INTERNATIONAL REFINERY 
presented of the calculated and experi- MIXING EQUIPMENT for the most rapid and 


mental values. The average difference i a . ° 
between calculated and observed flame economical blending of Gasoline, Gasoline 


velocity is less than 2 percent and the Ethyl mixing, lubricating and fuel oil blending, 
— . ee ie ~ = manner es well as by-products liming, caustic and 
pe Pia lr pM Fal ee doctor treating .. . This up-to-date equipment 


other chemical considerations. The re- . 

sults are presented in detail in tabular ; is indispensible in cycling operations and pipe 

form q line work, and for uniformity in charging stock 
Viscosity of Fire-Fighting Foam. C.S — mud mixing —a “natural” for research, 

© Baca, tome focunes Hh talae” fad dae laboratory and get peante. 

Chem., 43 (1951), pp. 1120-2 Call on INTERNATIONAL'S vast experience for 
Fire-fighting foams are usually con assistance in solving your Mixing ond Blending 


sidered to be relatively resistant to flow M 

However, there is some evidence that problems. Our Engineering staff is at your serv- 
the resistance decreases appreciably as ice. Remember, INTERNATIONAL builds and 
the rate of flow increases. Few data on 9 ue the equipment you ne d for the 


the subject are available. In the investi- 


gation reported, the viscosity of foam best possible results at the lowest ‘possible 

was determined for foams of various operating cost. Write for catalog and complete 

proportions of air and water, and at var- in . on Top Entering Side Entrance and 
formation D 


ious total pressures and rates of shear 

The purpose was to provide data that Portable Mixers today. 

could be used for predicting pressure 

drops when foam is transported in pipe = N A L 
lines. It was found that the viscosity, ‘ N T E R N AT l  @] 

calculated from a plot of friction factor 

versus Reynolds number, was nearly in- N é b RI N Cc | NC 

dependent of the rate of flow. The vis- £ NGI 7 e 
cosities of foams of the same density are 

the same over a wide range of pressures DAYTO N 1 OH 10 

and ratios of air to water. The viscosity 5 ’ 

of the foam approaches that of water as 


the total pressure on the system is in- \ NEW YORK + 15 Park Row + CHICAGO + 407 S. Dearborn 
crensed to 20 psig. the Sts are pre DISTRICT REPRESENTATIVES IN PRINCIPAL CITIES 


sented in tabular and graphical form 
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Chemical Composition 
and Reactions 





Composition of Fischer-Tropsch Die- 
sel Fuel-Cobalt Catalyst. C. C. Warp, 
F. G. Scuwartz, anp N. G. Apams. Ind 
Eng. Chem., 43 (1951), pp. 1117-9 
A. diesel fuel made by the Fischer- 
[ropsch process using a cobalt catalyst 
was analyzed as part of a program to 
study the relationships of composition 
ef diesel fuel to engine performance 
Chis particular fuel was chosen because 
it was a synthetic fuel and had an un- 
usually high cetane number. It was 
found to be composed primarily of 
n-paraffins, with smaller quantities of 
polar compounds, alpha olefins, and 
some other olefins. The approximate 
composition was paraffins, 88 percent, 
polar compounds 2 percent, alpha-type 
olefins 1.5 percent, and internal-type 
olefins 8.5 percent. The work emphasizes 
the need for a better method of rating 
high-cetane-number fuels. Several of the ab 
fractions rated higher than 100 cetane fj 
Zaye” 


number 


Materials Adsorbed at Crude Petro- 
leum-Water Interfaces. Isolation and 
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BUELL GOES 10 THE TOP 


in catalyst recovery 


5 
‘ 





In fluid or thermofor catalytic 


cracking Buell recovery systems have demon- 
strated continuous high-efficiency perforim- 
ance in all the major refineries. Design infor- 
mation is available on the latest multi-stage 
collectors. Buell Engineering Company, 70 


Pine Street, Suite 5070, New York 5, N. Y. Engi d Efficiency in 


DUST COLLECTION 


. 
GANUFACTURING IN UNITED STATES AND CANADA FOR SHIPMENT THROUGHOUT NORTH AND SOUTH AMERICA 
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nalysis of Normal Paraffins of High 
Molecular Weight. Micron 0. Denexkas, 
Franz T. Cartson, Joun W. Moore, ann 
Cuartes G. Dopp. Ind. Eng. Chem., 43 
(1951), pp. 1165-9 

Film-forming and surface-active com- 
ponents present in crude petroleum may 
be responsible for many problems en 
countered in the production and refining 
of petroleum. The water-spray extrac- 
tion method was used to isolate such 
substances from a sample of crude pe- 
troleum from the Wilcox formation in 
the Oklahoma City field by adsorption 
at an extended oil-water interface. One 
fraction, isolated in an amount of 1 
gram per 7.5 liters of oil, was shown by 
chemical and physical analysis to con- 
sist of normal paraffins contamimng up to 
70 or 80 carbon atoms. Other fractions 
contain surface-active material. It may 
be possible to isolate high molecular 
weight normal paraffins in this manner 
more economically than to synthesize 
them. Wax-containing films on rock sur- 
faces are believed to affect core analysis 
procedures and laboratory flooding tests, 
ll as the recovery ot petroleum 
depleted reservoirs by air and 

water drive A bibli graphy ot 


rences is included 





Manufacture: Processes 
and Plant 





2S 
An Algebraic Solution of -McCabe- 
Thiele Diagram. M. R. Beyvcuox. Chem 

Eng. Progress, 47 (1951 ), pp 265-9 
In evaluating studies of fractionating 
columns it is necessary to have an alge- 
braic method of calculating individual 
tray efficiencies as well as sectional effi- 
ciencies. The method should lend itself 
to repetitive calculations and permit du- 
plication of results. Graphical methods 
do not yield exactly duplicable results 
The author presents an algebraic solu- 
tion of the McCabe-Thiele method which 
lends itself to repetitive calculations and 
avoids drafting errors. Typical applica- 
tions of the procedure are given and a 
bibliography of 15 references is included. 


Determination of Liquid-Film Absorp- 
tion Coefficients; A New Type of Col- 
umn and Its Application to Problems 
of Absorption in Presence of Chemical 
Reaction. E. J. Srepnens anp G. A 
Morris. Chem. Eng. Progress, 47, (1951), 
pp. 232-42 

A new type of laboratory absorption 
column suitable for the determination of 
liquid-film matter transfer coefficients is 
described. The apparatus will give re- 
sults for physical solution similar to 
those obtained in packed towers. If the 
relative performance of the laboratory 
column is related to various packings for 
a known system it then becomes possi- 
ble to predict the liquid-film coefficient 
for other systems with these packings 
by means of laboratory experiments 
with the columns. The advantage lies in 
avoiding the use of large quantities of 
gas and liquid for experiments on a 
semiplant scale. The apparatus is par- 
ticularly useful when it is required to 
determine absorption coefficients for 
systems involving chemical reaction in 
the liquid. The column was tested by 
studying the absorption of chlorine from 
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from petroleum... at lowest coomm 


The Shell Aromatics Recovery Process 
meets today’s needs with new economie 


Reruns planning production of aro- 
matics from petroleum will find this 
Shell patented process most attractive 
in yields and over-all costs . . . with 
lowest commitment of critical con- 
struction materials. 

The Shell Aromatics Recovery 
Process assures high-yield, selective 
separation of high purity benzene, tolu- 


ene and xylenes from accompanying 
non-aromatics at low cost. 

The Shell Aromatics Recovery 
Process is proved in full-scale refinery 
operation. It is available to refiners 
under a license from the Shell Develop- 
ment Company . . . together with ex- 
perienced engineering service for its 
design and operation. 


SHELL DEVELOPMENT COMPANY 


50 WEST SOTH STREET 


* NEW YORK 20, N. Y¥. 


A Gulf Publishing Company Publication 


‘ 








Shell Repeat 


Order for 


rs ago, Shell commissioned the first distillation unit at Cardon, Venezuela and it has been 
stream ever since. The process pumps operating in this distiller — along with units for 
rmal cracking, gas tail, high vacuum and other sections of the refinery, which went into 


af foperation shortly afterwards, were supplied by Sigmunds. 
ie y 


The process pumps - some 
of them for operating 
temperatures of 900° F 

others made in 18.8.3. 
Stainless steel, are 
typical products of the 
Sigmund organization 
Designed and engineered 
in one of the finest 
pump plants in the world, 
and, lik ill Sigmund 
pumps built to give 


real service 


1. Group of single stage 
slurry pumps type HO-N 
in catalytic cracking unit 


2.Group of hot oil 
pumps of a total output 
of 3,000 H.P 


Now ffi second distillation unit has been put in hand, and once more Sigmund are to 
be fesponsible for the pumps. This new contract raises the total of Sigmund 
g equipment at the Cardon refinery to over 20,000 h.p., in a plant which 
ave an intake of crude oil in the region of 140,000 barrels a day when 
additional distillation unit is completed — sufficient to provide over a 
ird of Britain's requirements of petroleum products. 
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air into an aqueous solution containing 
ferrous and ferric chlorides. The effects 
of liquid rate, concentration of uncon- 
verted ferrous chloride, and partial pres- 
sure of chlorine in the gas were corre- 
lated. The results were found to be 
consistent with the assumptions that a 
rapid reaction takes place in a narrow 
zone within the liquid film, and that the 
rate of absorption is controlled by the 
rates of diffusion of the reaction prod- 
ucts. Data are presented in detail in 
tabular and graphical form and a bibli- 
ography of 14 references is included 


Absorption on a Semi-works Scale. 
Absorption of Sulfur Dioxide in Water 
in a Packed Tower. 1). A. Pearson, L. A 
Lunpeerc, Frank B. West AND JoserH 
L. McCarruy. Chem. Eng. Progress, 47 
(1951), pp. 257-64 

The absorption of sulfur dioxide in 
water in a semi-works scale packed 
tower was studied over the commercial 
range of operating conditions. The tower 
was packed with one-inch Raschig rings 
The effect of tower height and of chemi- 
cal reactions between the solute and 
solvent were investigated. Equilibrium 
was closely approached in many of the 
runs. Because of this, the literature deal- 
ing with the equilibrium solubility of 
sulfur dioxide in water was studied, and 
the data correlated and smoothed to 
yield recommended equations for the 
equilibrium over the range 0 to 50° C 
and 0 to 800 mm. of mercury pressure 
Experimental data are expressed in terms 
of heights of transfer units. The results 
were found to agree with previous re- 
sults taken in a tower one-tenth as tall 
but with end effects eliminated. The 
heights of transfer units as experiment- 
ally determined range from approxi- 
mately those predicted by the usual 
correlations up to twice the values so 
predicted Better agreement was ob- 
tained when the results were expressed 
as pseudoheights of transfer units cor 
responding to the pseudoequilibrium and 
operating lines as suggested in previous 
works by Vivian and Whitney. A bibli 


ography of 30 references is included 


Fluidization Studies of Solid Particles. 
Crark ©. Mitier anv A. K. Locwinuk 
Ind. Eng. Chem., 43 (1951), pp. 1220-6 

The fluidization studies reported were 
undertaken for particles in the 60- to 
200-mesh size, using helium, carbon 
dioxide, air, and ethane as Iuidizing 
media. As the term implies, “fluidiza- 
tion” means that the catalyst or solid 
behaves as a fluid. It can be transported 
by means of pipes or ducts, analogous 
to a true liquid. An important advantage 
of such a system is the improved heat 
transfer and temperature distribution 
which results from the extremely tur 
bulent nature of the fluo-solid phase 
Fluidization can occur in either a dilute 
or a dense phase. The dense phase is the 
type used im reactors and standpipes of 
fluid catalytic petroleum equipment. The 
first problem in the present investiga 
tion was to determine the mass velocity 
required to initiate movement. This is 
termed the “critical mass velocity.” This 
is defined and related to the fluid and 
solids properties by an equation that ts 
given. This mass velocity was found to 
be independent of weight or bed height 
for a given material. Heat transfer 
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@ You save time and effort with this more-for-your-money 
RIGID Bench Vise. Right where you need ’em are its 
intregral pipe rest and benders that won’t flatten pipe—and 
heat-treated tool-steel LonGrip jaws mean you don’t have to 
be so fussy with polished pipe. Special malleable frame, extra 
durable. 8 sizes to 6” pipe, bench, post, stand and Tristand 
models, yoke and chain. Order from your Supply House. 
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SEE THE ROTOMOTOR 


Never before has such an operator 
for throttling control service been 
offered to the trade. Rotomotor is a 
compact, easily mounted, easily serv- 
iced, all-pneumatic control mechan- 
ism for positioning large valves, 
dampers, and other heavy duty con- 
trol elements. Refineries are fast 
adopting Rotomotor for fluid catalyst 
valves and high differential back 
pressure valves. Using the safety 
and economy of air at ordinary 
90 to 100 psi, a reversible motor 
drives the gear train repositioning 
the screw stem to accuracies of 
1/500th part of total stem travel. 
Stem is self-locking; can't move in 
case of air failure. Continuously con- 
nected handwheel eliminates need 
for expensive by-pass systems. 
Rotomotor is capable of handling 
thrust loads up to 60,000 pounds 
with stem travels up to 36". Yet it 
responds to instrument air pressure 
change as small as .025 psi... Unex- 
celled for sensitivity and stability. 
Here is how it works: 


POSITIONING DEVICE (B) determines actual 
valve stem position by means of tape and 
cam connection (A) and desired stem position 
by air impulse from control instrument. Cor- 
rected output air pressure from (B) then is fed 
to AUXILIARY PILOT (C) which ports main air 
supply to PNEUMATIC MOTOR (D) driving 
geor box clockwise or counterclockwise re- 
Positioning stem and completing pneumatic 
control loop. 


AT THE ISA SHOW 


Don't miss this feature attraction of the Conoflow Exhibit, Booths 126-128, in 


Houston September 10-14. 


New Bulletin PR 
mailed on request. 


CONOFLOW CORPORATION 


2100 ARCH STREET 
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fluid 


made 


bed to 
Three 


a hot dense 
vertical cool tube were 
gases and two solids were studied. 
Coefficients of 40 to 200 Btu./(hour) 
(square foot) (° F.) were observed 
correlation of the data is presented 
Qualitative observations of electrostatic 
charges encountered in a fluidized solid 
system are discussed. A bibliography of 
10 references is included. 


studies from 


The Fluidized Bed. Transition State 
in the Vertical Pneumatic Transport of 
Particles. Ricuarp H. WILHELM AND 
SrepuHen Vacentine. Ind. Eng. Chem., 43, 
(1951), pp. 1199-1203. 

The investigation was concerned with 
an experimental study of the behavior of 
a stream of solid particles introduced 
into a rising stream of gas. Suspended 
particles may form dense-phase fluidized 
beds, such as have been important in- 
dustrially. Under some conditions, how- 
ever, a stable bed is not formed, but the 
particles are transported by the suspend- 
ing stream. It is desirable to know when 
fluidized beds are formed and when 
the particles will be carried away pneu- 
cuneate Experiments were conducted 
in a four-inch vertical, unobstructed 
tube with three sizes of clay spheres 
varying between ap »proximately % to 
}%-inch diameter. It was found that 
fluidized beds were formed as the direc- 
tion of the motion of the particles 
changed from cocurrent to countercur- 
rent, relative to the rising air stream 


Heat Transfer in Fluidization Beds— 
Part II. O. P. AGarwat anp J. ANDERSON 
Srorrow. Chem. and Ind., April 28, 1951, 
No. 17, pp. 321-4 

Experiments were carried out on the 
heat transfer from a heated wall to air 
flowing through a fluidized bed, and 
using various materials as the suspended 
particles of the bed. Steam was passed 
through the jacket surrounding the tube 
in which the fluidized material was con- 
tained. Curves for heating materials 
were found to be continuous and no not 
suggest any abrupt change in é as G is 
increased to suggest that heat transfer 
alters the cause of fluidization. The 
values of the heat transfer coefficient A 
are a function of particle size. The mass 
of material in the fluidized bed seems to 
have little effect on the surface con- 
ductance at high air rates. The data are 
presented in graphical form in several 
plots. 


Acid Treatment of Shale Gasoline. 
Part 1. Hydrolysis of the Acid Sludge. 
R. C. Mathews anv G. E. Mapstone 
Jour. Inst. of Petroleum, 37 (1951), pp 
147-57 

The description of the acid-treatment 
process has been presented elsewhere 
This article is concerned with the hy- 
drolysis of the acid-sludges obtained. It 
was found that the quantity of the acid 
extracted by hydrolysis of the acid 
sludge is independent of the proportion 
of water used. The total tar content, 
both soluble and insoluble in the hydro- 
lysed acid, was found to decrease with 
increasing acid concentrations above six 
normal. Also the specific gravity of the 
hydrolysed acid and of the insoluble tar 
increased with increasing acid strength 
The hydrolysed acid precipitated tars 
No 7 
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spontaneously. These tars were found 
to be soluble in a number of solvents 
However, on standing for a few weeks 
the tars decomposed with evolution of 
foul-smelling gases, and wére then only 
sparingly soluble in the solvents. The 
hydrolysed acid appreciably corrodes 
mild steel pipe at temperatures above 
200° F. A maximum rate of corrosion 
was obtained with approximately 7N 
acid 





Products: Properties, 
Utilization and Analysis 





Modification of Lamp Method for 
Sulfur in Naphthalene. J. J. Ticne, J. S. 
McNutty, anp E. J. Center. Analytical 
Chem., 23 (1951), pp. 669-70 

The ASTM lamp method is applica- 
ble to the determination of sulfur in any 
liquid that can be burned completely in 
a wick lamp, as for example, in gasoline 
or kerosene. An attempt has been made 
to apply the method to solid materials 
such as naphthalene dissolved in sol- 
vents. The difficulty has been the depo- 
sition of naphthalene on the cooler por- 
tion of the wick and the difficulty in 
obtaining a sootless flame. The authors 
describe the application of the infrared 
lamp to overcome these troubles. The 
infrared lamp was directed against a 
sample container and wick holder, thus 
maintaining a higher temperature and 
combustion in a reasonable length of 
time. Typical examples of the results 
obtained are presented 


Properties of High Boiling Petroleum 
Products. Physical and Chemical Char- 
acterization Studies with Relation to 
Polynuclear Aromatic Components. G. G 
Wantess, L. T. Esy, anp Joun REHNeR, 
Jr. Analytical Chem. 23 (1951), pp. 
563-7 

Many high boiling petroleum prod- 
ucts, particularly those produced by 
cracking, contain polynuclear aromatic 
hydrocarbons in varying concentrations. 
These hydrocarbons influence the prop- 
erties of the product, The usual methods 
for determining petroleum aromaticity, 
based on simple determinations of re- 
fractive index, aniline point, density, 
boiling point, or some combination of 
these properties, do not meet current 
needs. The authors developed several 
physical and chemical methods. One of 
these is a combination procedure based 
on the refractometry of chromatographic 
fractions. Another is based ow the ultra- 
violet absorption spectra. In a third, the 
polynuclear aromatic components were 
extracted from oils by means of aqueous 
caffeine solution. The extract was spec 
trometrically analyzed. The fourth pro- 
cedure was concerned with characteriz- 
ing components having an anthracene 
nucleus, and employing a Diels-Alder 
type reaction of the oil with maleic 
anhydride. A fifth procedure had to do 
with use of oxidizing agents such as 
lead tetraacetate and osmium tetroxide 
Applications of the methods were made 
in studying refinery processes such as 
thermal and catalytic cracking. They 
are also useful for examining the prod- 
uct behavior of tars, lubricating oils, 
asphalts, waxes, and residuals 





DEAN BROTHERS PUMPS /NC. 
Type R2R Centrifugal Process Pumps 
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Type R2R Process Pump 


DISASSEMBLY: The Type R2R process 
pumps can be disassembled without dis- 
connecting the suction and discharge pip- 
ing. By first removing the spacer from the 
spacer type coupling, and unbolting the 
casing from the cradle the entire cradle 
and complete rotating element can be re- 
moved without disturbing the suction and 
discharge piping. 


OPERATING RANGE: Type R2R. Heavy 
duty, process pumps are available in 
eighteen different sizes, enabling our engi- 
neers to furnish unite specially designed 
and constructed for the particular work 
to be performed. 

Capacities: 60 to 2000 Gallons per minute. 
Heads: Up to 400’. Speeds: 900 RPM to 
4000 RPM. 


BUILDERS OF OUTSTANDING PUMPS 
SINCE 1869 


CENTRIFUGAL and RECIPROCATING PUMPS 


4040" 
Close Coupled Centrifueal Pump 


4043 AA 


Pedestal Mounted Centrifugal! 
Pump 


4728 


Double Pedestal Bearing Centrif- 
ugal Pump 


Horizontal, Single Style, Double 


Designed to handle 
volatile liquids 


Horizontal, Duplex, Double Acting, 
Bide Pot, Piston Type, Of] Bath 
Power Pump 


Durabie Duplex Packed Piston Pat- 
tern Steam Pump, Side Pot Type 


ESTamisneo (869 


DEAN BROTHERS PUMPS /NC. 
INDIANAPOLIS NO. 


323 W TENTH $r 
8ranch Offices: NEW YORK, N. Y., HOUSTON, TEXAS 
Representatives in Principal Cities 
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QUICK-STARTING 


CARBON - FREE 
4, [ele 48 3} 
MOTOR NATURAL GASOLINE 


Propane 

Modern traffic, industry and agriculture call lso-Butane 
for greater speed, pep, power and perform- FUE L Butane 
ance in motor fuel. Warren has the answer lso-Pentane 
— it's Stabilized Natural Gasoline and Butane Normal Pentane 
ond their vital elements of high octane, con- Hexane 
stant uniformity, correct volatility. Before you Heptane 
ontract, contact your nearest Warren office Heavy Naphtha 

arren has ample production, adequate STA-VOL-ENE 
erage and shipping facilities to meet your 

eeds 
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Crude Oil, Natural Gasoline and Liquefied Petroleum Products —© 

















Digest of Recent U. S. PATENTS 
Pertaining to PETROLEUM REFINING 


Compiled by HEINZ HEINEMANN 


(From the Official Gazette, April 17, 24 and May | and 8, 1951) 





CRACKING AND REFORMING 





U.S.P. 2,548,860. H bon Conver- 
sion Process With the Use of a 
Grainy Silica-Alumina Type Catalyst. 
G. R. Bond, Jr., to Houdry Process 
Corporation 
Higher boiling hydrocarbons are 

cracked in the presence of a catalyst 
prepared by precipitation of silica and 
alumina from an aqueous medium con- 
taining silicon and aluminum compounds 
under conditions to form a grainy pre- 
cipitate. The soluble compounds shall 
be present in sufficient concentrations 
in the aqueous medium to furnish silica 
and alumina in a product concentration 
of at least 150 grams per liter of total 
reaction mass. The precipitation is ef- 
fected at a pH of 2-10 in the presence 
of added acidic material. Gasoline is 
produced 


U.S.P. 2,549,518. Combined Selective 
Adsorption-Catalytic Cracking Proc- 
ess. S. F. Perry to Standard Oil De- 
velopment Company. 

A petroleum feed oil is segregated into 

a fraction boiling in the gas oil range 

and a fraction boiling in the lubricating 

oil range. The first named fraction is 
catalytically cracked to produce a cracked 
gasoline. The cracking catalyst employed 
is regenerated and contacted with the 
second named petroleum fraction under 
conditions to adsorb the more aromatic 
type constituents on this catalyst. The 
cracking catalyst separated from the oil 
and containing the adsorbed constituents 
is then recycled to the cracking zone 

High quality lubricating oil and high 

quality cracked gasoline are produced 

by this process 


U.S.P. 2,550,290. Catalytic Cracking of 
Hydrocarbons. H. L. Pelzer and K. 
M. Watson to Sinclair Refining Com- 
pany 
In the 

bons, the 

cycle stock are 


cracking of hydrocar- 
virgin charge oil and the re- 
separately cracked in 
separate reactors. The heavier and the 
lighter recycle fractions obtained from 
the effluent vapors from the cracking of 
the virgin stock are also subjected to 
different cracking conditions. Catalyst 
used in the cracking of the virgin charge 
stock is employed in the cracking of the 


recycle stocks 


U.S.P. 2,550,374. Method for Handling 
Suspensions. J. S. Palmer to Standard 
Oil Development Company 
A methed is claimed for maintaining 

divided solid in suspension in 

fluid, e.g. in the cracking 


catalytic 


a finely 
a gasiform 
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of petroleum fractions in the presence 
of a powdered catalyst. 


U.S.P. 2,550,531. Refi Process and 
Catalyst Therefor. F. G. Ciapetta to 
The Atlantic Refining Company. 

A gasoline or kerosine petroleum dis- 
tillate fraction is contacted at reforming 
conditions in the presence of hydrogen 
with a catalyst comprising a cracking 
component and Pt or Pd, e.g. in amounts 
of 0.01-2.5 percent of the final catalyst. 
The cracking component comprises sil- 
ica and alumina and has been treated 
to obtain a surface area of 10-65 square 
meters per gram. The anti-knock value 
of the distillate is increased by this 
treatment, due to dehydrogenation of 
hydroaromatics and isomerization of n- 
paraffins. For example, the gasoline frac- 
tion is contacted with the catalyst at a 
temperature of 600-1000° F., a pressure 
of 100-1000 psi., and an hourly space 
velocity of 0.1-10 in the presence of 1-20 
mols of hydrogen per mol of hydrocar- 
bon. The catalyst can be prepared by 
heating a synthetic silica-alumina crack- 
ing component at temperatures of 1600- 
800° F., or at 900-1400° F., in the pres- 
ence of steam, until its surface area is 
reduced to about 10-65 square meters per 
gram. Pt and Pd is then composited with 
this product 


U.S.P. 2,550,727. Method of Catalytic 
Cracking of Hydrocarbons Utilizing a 
Moving Catalyst Bed. H. G. Shimp to 
Houdry Process Corporation. 

In a hydrocarbon cracking system for 
producing high octane gasoline from 
higher boiling hydrocarbons with con- 
tinuous regeneration and recycling of the 
granular catalyst moving downwardly 
as a non-turbulent bed, a constant 
amount of coke deposited on the cata- 
lyst is maintained in the cracking zone 
and high yields of the gasoline are ob- 
tained by establishing cuales rates of 
flow of streams of catalyst and of hydro- 
carbon material through the cracking 
zone, The heat capacity of the intro 
duced hydrocarbon stream shall be 
greater than that of the introduced cata- 
lyst stream but less than twice as great 
Some other details are claimed 


U.S.P. 2,551,580. Acid-Treated Clay 
Catalyst for Cracking Hydrocarbons. 
G. R. Bond, Ir., to Houdry Process 
Corporation 
Higher boiling hydrocarbons are 

cracked to form gasoline in the presence 

of a pelleted catalyst composed of an 
acid activated sub-bentonite montmoril- 
lonite clay residue comprising 1-3 per- 
cent alumina and impregnated with 
alumina. The special process for prepar- 
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ing such a catalyst which exhibits low 
coke forming characteristics, is also 
claimed. 








U.S.P. 2,549,063. Liquid Separation 
Method and Apparatus. L. V. H. De- 
Haven to Bowser, Inc. 

An emulsion, such as is formed in 
the use of lubricating oils in high pres- 
sure reciprocating steam engines, is 
passed through a cake of filter aid 
material. The emulsion liquids are sepa- 
rated. A portion of the separated con- 
tinuous phase liquid is continuously cir- 
culated through the cake. 


ae 4 F egg Extractive Fractiona- 
Process. L. C. Fetterly to Shell 
Dev elopment Company. 
A mixture of hydrocarbons containing 
a fraction A of straight-chain hydrocar- 
bons and a fraction B of non-straight- 
chain hydrocarbons is treated with urea 
The crystalline co:..plexes formed of the 
A hydrocarbons and urea are separated. 
At least part of these complexes is re- 
cycled to enrich additional quantities 
of the original mixture prior to the urea 
treatment. The enriched mixture of com- 
plexes then obtained forms a more por- 
ous filter cake. 


U.S.P. 2,549,434-9. Processes for Break- 
ing Petroleum Emulsions. M. De- 
Groots, A. F. Wirtel. and O. H. Pet- 
tingill to Petrolite Corporation, Ltd. 
A demulsifier for breaking petroleum 

emulsions includes at least one cogen- 
eric mixture of a homologous series of 
glycol ethers of beta-terpineol Obtained 
by various methods from alpha- or beta- 
terpineol, ethylene oxide, and propylene 
oxide. According to U.S.P. 2,549,438-9 
glycide can be used together with these 
ingredients in the preparation of the 
cogeneric mixture 


U.S.P. 2,545,555. Recovery of Ammonia 
from Butadiene-Ammonia Mixture. S. 
W. Wilson to Standard Oil Develop- 
ment Company 
A butadiene ammonia mixture, ob- 

tained by desorbing an ammoniacal cu- 

prous salt solution of the butadiene in 
the separation of butadiene from other 
hydrocarbons, is scrubbed in the gas 
phase with an aqueous alkaline solution 
having a pH above 8 of a phenolic com- 
pound. The aqueous phenolic solution is 
heated in a stripping column to drive off 
ammonia. The aqueous bottoms are then 
recycled to the scrubber. The phenolic 
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MEET tne family of Johns-Manville 


Insulating Fire Brick... 


Here IS AN OUTSTANDING FAMILY of 
insulating fire brick for back-up or ex- 
posed use . . . the only family of its kind 
... that gives you a complete range ...a 
quick beating insulating fire brick for every 
purpose. 

By taking advantage of the quick heat- 
ing characteristics of these insulating fire 
brick, you'll benefit through important 
savings in fuel because of the quicker rise 
to proper operating temperature in the 


r 1600F t yielele): 
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furnace. This is a result of the low heat 
storage capacity and low thermal conduc- 
tivity characteristics of the brick. These 
factors are especially important where fur- 
naces are being intermittently operated. 
The same materials can also be obtained 
in large size units as Johns-Manville In- 
sulating Fireblok. This product has many 
advantages over the smaller size fire brick, 
from both a construction and stability 
standpoint. They can be quickly applied 


ees AT bielele) 


because they are easy to cut and fit. J-M 
Insulating Fireblok provide additional 
heat savings because they reduce the 
number of joints, and require less mortar 
for bonding. 

Why not have a Johns-Maanville insula- 
tion expert call to tell you more about 
ways in which you can save by using these 
insulations in your furnaces. Write Johns- 
Manville, Box 290, New York 16, N. Y. 
for further information. 








1 24-hr simvlative service pane! test for 
J¢A-3000, 24-he soaking period for other brick 








per hour at the designaied mean 


* Conductivity is expressed in Btu in. per sq ft per F 
temperatures. 


38 

120 

iso 
4.0 at 2800 F 
05 046 a 

2000 F 


2.00 
2.50 
3.00 
3.50 








Note: Above tests ore in accordence 
with A.S.T.M. tentative standerds. 
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compound employed can be a tertiary 
butyl catechol, catechol, hydroquinone, 
or pyrogallol. The formation of buta- 
diene polymers in the recovery of am- 
monia is inhibited by this method. 


U.S.P. 2,549,586. Separation of Hydro- 
carbons with Keto Esters. T. W. 
Evans and R. C. Morris to Shell De- 
velopment Company. 

Diolefins, such as butadiene, are sepa- 
rated from a hydrocarbon mixture con- 
taining them and more saturated hydro- 
carbons of the same number of C atoms, 
such as butylenes, by contacting the mix- 
ture with liquid methyl acetoacetate. 
The diolefin is selectively dissolved. 


U.S.P. 2,549,968. Means and Method for 
Selective Low-Pressure Desorption 
Liquids. K. H. Hachmuth to Phillips 
Petroleum Company. 

Details are claimed of a method of 
selective recovery of gases, such as the 
separation of hydrogen from methane. 


U.S.P. 2,550,432. Process for Recove 
of Hydrocarbon Oil fram Shale. W. 
Thompson to Standard Oii Develop- 
ment Company 
In the recovery of hydrocarbon oil 

from oil-bearing minerals, such as tar 

sands and shale, by distillation, a fluid- 
ized bed of the solids is employed. De- 
tails are claimed. 


U.S.P. 2,550,955. Adsorption Process and 
Apparatus. C. H. O. Berg to Union 
Oil Company of California 
In the continuous separation of a 

gaseous mixture by selective adsorption, 
e.g., in the separation of ethylene from 
a gaseous mixture, this mixture is simul- 
taneously contacted with a moving bed 
of granular solid adsorbent flowing 
downwardly through a multiplicity of 
separate adsorption zones. The less read- 
ily adsorbable constituents of the mix- 
ture are removed from each of these 
zones. The rich adsorbent from each 
zone is flowed to a desorption zone for 
desorbing the more readily adsorbable 
constituents of the gas mixture. 


U.S.P. 2,550,981. Method of Inhibiting 
Fogs in Hydrocarbon Products. W. F. 
Eberz to Petrolite Corporation, Ltd. 
A hydrocarbon product containing dis- 

solved water up to saturation is treated 
with minute amounts of surface-active- 
agent-forming organic acidic and anhy- 
drous alkaline materials to form a sur- 
face-active agent in situ in the hydro- 
carbon product. The formation of fog on 
cooling this product is prevented by the 
presence of this surface-active agent. 


U. ~~ 2,550,982. Fog Inhibited Hydro- 
carbon Product and Method. W. F 
Eberz to Petrolite Corporation, Ltd 
The method of this patent is closely 

related to that of U.S.P. 2,550,981. A 
minute amount of the surface-active 
agent, eg. a high molal organic sul- 
fonate, is dissolved in the hydrocarbon 
product containing dissolved water, for 
example by injection into the flowing 
stream of this product. 


U.S.P. 2,551,912. Azeotropic Distillation 
of Naphthalenes. J. W. Teter to Sin- 
clair Refining Company. 
Naphthalene and various lower alkyl- 


PROBLEM: Cond t 

coils due to lack of pressure when peels 

static regulating valve is throttling or 
mproper and water ham- 

mer reoult when thermostatic valve opens. 


SOLUTION: Drain coils fast. Use trap with 
four to eight times capacity of actual 
steam condensate rate. For medium or 
high pressures, either open or inverted 
bucket traps are suitable. Use open bucket 
traps for low pressures. 

Completeness of the Strong trap line 
enables our engineers to recommend 
exactly the type or size you —open or 
inverted bucket, closed float, rer y 
thermostatic (blast), ete., meee meng Siew 
cast or semi-steel construction r 

bi to us for solution. Bring yous 
for Strong Trap Catalog No. 68-R today for 
complete details of all Strong traps. 
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STRONG, CARLISLE & HAMMOND COMPANY 


“0 1392 WEST 3rd Street 
Cleveland 13, Ohio 
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Here is a Premium Valve 
that is NOT premium priced 


CHECK THESE DESIRABLE FEATURES: 
@ Bolted bonnet construction 
Heat-treated and hard chrome plated stainless steel wedge 


Two-piece gland and follower 


. 

@ Stainless steel gland eye-bolts and nuts 
e 

. 


Tongue and groove bonnet joint 
It’s well designed. It’s low priced in its field. 
See your R-P & C distributor or write nearest R-P & C district office. 


R-P & C VALVE DIVISION 
4 AMERICAN CHAIN: & CABLE 





Patents 





ated naphthalenes are separated from 
mixtures containing the same and non- 
aromatic hydrocarbons by azeotropically 
distilling the mixture with benzonitrile 


U.S.P. 2,552,198. Extraction of Hydro- 
carbon Types. B. J. Mayland and E 
E. White to Phillips Petroleum Com- 
pany 
A mixture of paraffins and olefins is 

subjected to liquid-liquid extraction at 
a temperature of 50-100° F. with two 
solvents immiscible with one another, 
the one solvent dissolving the olefins, 
and the other the paraffins. The one of 
these solvents is betahydroxypropioni- 
trile and the other is a Cs-Cw aliphatic 
olefin, e.g. caprylene 


U.S.P. 2,552.351. Method of Treating 
Unstable Cracked Hydrocarbons. 8 
R. Strickland and B. M. Vanderbilt to 
Standard Oil Development Company 
A hydrocarbon fraction is emulsified 

with water. The resulting emulsion is 

either subjected to elevated temperature 
or treated with a suitable catalyst suit- 
able for converting gum forming com- 
ponents of the fraction under treatment 
into higher boiling components. After 
breaking the emulsion, the higher boiling 

constituents formed can be removed. A 

high quality motor fuel can thus be 

obtained 


U.S.P. 2,552,451. Fractionation of Low 
Molecular Weight Component Mix- 
tures. J. A. Patterson to Standard Oil 
Development Company 
Details of a process are claimed for 

fractionating a low mol wt., normally 

gaseous C,-C, hydrocarbon mixture em- 
ploying at least two diminishing pres- 
sure distillation zones 





HYDROGENATION, 
DEHYDROGENATION, 
AROMATIZATION 





U.S.P. 2,549,111. Combination Synthesis 
of Hydrocarbons and Organic Car- 
bonyl Compounds. A. J. Millendorf, 
E A Naragon, and J. H. Vergilio to 

Texas Company 

a Fischer-Tropsch synthesis, a 
mixed, normally gaseous fraction of the 
effluent stream containing gaseous ole- 

fins is separated. The proportion of H: 

to CO with respect to the olefin content 

of this gaseous fraction is adjusted by 
subjecting this fraction to water-gas 
shift reaction conditions at an elevated 
temperature such that predetermined 
proportions of contained H, and CO, 
formed in the nthesis operation are 
converted into CO and H,O vapor, 
which is removed. The thus treated 
gaseous mixture is then contacted with 

a carbonylation catalyst containing a 

metal of the iron group at a pressure of 

250-1000 psi. and a temperature of 100- 

350° F. to effect direct carbonylation 

of the olefins ' 


U.S.P. 2,552,308. Low-Pressure Hydro- 
carbon Synthesis Process. F. J. Buch- 
mann and A. Voorhies, Jr., to Stand- 
ard Oil Development Company 
4 CO/H; synthesis gas mixutre is 

contacted under synthesis conditions 

comprising pressures of 50-100 psig 
with a dense fluidized catalyst compris 
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no tube cleaner is better than its motor 


AITRETOOL 


ball bearing motors 


OUTLAST 
allt others 


AIRETOOL Motors are noted for their rugged 
dependability. When the going is rough—they don’t 
break down or burn out. They make any tough job easy. 
The new AIRETOOL “6000” series features ball 
bearing thrust that reduces friction and transmits the 
necessary power and speed you need for a good job. 
can be used with a variety of cleaning heads 
for any type of straight tube cleaning. 
Maintenance is simple. Because of their slip fit construction, 
you can take all AIRETOOL motors apart and put them back 
together right on the job without special tools. 
Bulletin 49 tells you all about them. To obtain your copy 
write immediately to The AIRETOOL Mfg. Co., 
316 S. Center St.. Springfield, Ohio. 


\ AIRETOOL 


MANUFACTURING COMPANY 


They 





SPRINGFIELD, OHIO 
set OVE 


CATALOG 


BRANCH OFFICES 
NEW YORK © PHILADELPHIA © CHICAGO 4 
HOUSTON © BATON ROUGE © TULSA REFINERY CATALOG 


There's an AIRETOOL Tube Cleaner and Tube Expander for every Type of Tubular Construction 
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ing an activated carbon support carrying 
iron promoted with 0.4-1.0 percent (by 
weight of the total catalyst) of an alkali 
metal promoter. Normally liquid hydro- 
carbons of high olefin content are ob- 
tained. 


me. 2,552,347. Hydrocarbon Synthesis. 

M. A. Segura to Standard Oil Devel- 

~ A a Company. 

A CO/H; synthesis gas mixture is 
contacted at synthesis conditions with a 
catalyst consisting of a major propor- 
tion of iron, 2-8 percent of vanadium, 
and a minor proportion of a K or Na 
oxide, carbonate, chloride, or fluoride. 
This minor additive promotes the selec- 
tivity of the catalyst toward formation 
of normally liquid hydrocarbons, while 
the vanadium depresses the carboniza- 
tion tendency 


U.S.P. 2,552,422. Hydrocarbon Synthesis. 
B. G. Gillespie to Standard Oil Devel- 
opment Company 
A CO/H;, synthesis gas mixture is 

contacted at synthesis conditions with a 
fluidized mass of hydrogen-reduced iron 
oxide discrete particles, each containing 
finely divided carbon uniformly distri- 
buted, and an alkali metal promoter. The 
catalyst can be prepared by thoroughly 
mixing red iron oxide powder with 2-10 
percent powdered carbon, incorporating 
the promoter and reducing the iron 
oxide with H, at temperatures up to 
900° F., sintering the resulting mixture 
in a reducing atmosphere, and grinding 
the product 





ALKYLATION 





U.S.P. 2,550,413. Alkylation Process. A. 
Gislou to Comp. Francaise de Raffin- 
age (Soc. anon.), Paris 
Details are claimed of a method for 

alkylating benzene in the presence of 

a Friedel-Crafts type catalyst with a 

high yield of monoalkylate 


U.S.P. 2,550,769. Alkylating Thiophene 
With Alkyl Sulfate Catalyst. D 
Caesar and P. G. Waldo to Socony- 
Vacuum Oil Company, Inc. 
Thiophene or alkyl thiophenes are 

alkylated with an alkylating agent, such 
as isobutylene or isoamylene, in the pres- 
ence of an alkyl sulfate with not more 
than 8 C atoms in the alkyl chain as 
the sole catalyst 





POLYMERIZATION AND 
CONVERSION 





U.S.P. 2,548,883. Process of Removing 
Carbon from Catalyst. E. V. Harlow 
to Koppers Company, Inc 
In a catalytic process with regenera- 

tion of spent catalyst, the operating con- 
ditions are changed near the end of the 
conversion step in such a manner as 
to effect an increased deposition of car 
bon on the catalyst. Regeneration of 
the catalyst is effected when the amount 
of deposited carbon is sufficient to sup- 
ply by combustion all the heat required 
for the regeneration 


U.S.P. 2,548,912. Process of and Appa- 
ratus for Converting Hydrocarbon 
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ATTAPULGU 





Here's an interesting case of small cause 


—big effect! “Small cause” is the inexpen- 
siveness of Attapulgus Fullers Earths and 
Porocel Activated Bauxites. “Big effect’’ is 
the large number and intrinsic value of jobs 


these materials do for petroleum refiners. 


From the lightest hydrocarbons down to 
the heaviest lube and wax fractions, many 
of the finished products have received treat- 
ment by these sorptive minerals somewhere 
along the line. Odors, colors, tastes, mois- 
ture, acids, sulfur, fluorides and unsaturates 
are removed or converted; various reactions 


are catalyzed. 


CLAY COMPANY 
Fuller Earth 


Most important, all these applications pay 
off. Attapulgus and Porocel adsorbents cost 
as little as one cent a pound. But each 
pound, properly applied to petroleum 
stocks, increases the value of these stocks by 


at least one dollar—a return of 100 to 1. 


So let’s get together on your plans to 
improve quality, expand output, or both. 
You know a lot about the techniques 
involved in these processes; our engineers 
have made many important contributions 
to adsorbent technology. A blending of 
these two funds of knowledge should pro- 


duce optimum results. 


Dept. W, 210 West Washington Square, Philadeiphia 5, Pa. 
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Make 


full use of the steel 


you get by keeping down 
scrap losses in your shop 





Keep these points 
in mind, too, when 
you order Stainless 


Tell your supplier exactly 
where you ll use Stainless and 
how you'll fabricate it. 
Minimize scrap losses at the 
mill by ordering the exoct 
sizes thot you will use. 
indicate, if possible, accep- 
table alternates in compo- 
sition, gage and finish. 


WATIONAL TUBE COMPANY 


UNITED STATES STEEL SUPPLY COMPANY, WAREHOUSE DISTRIBUTORS, COAST-TO-COAST - 








Holding your own scrap losses to a minimum to make the fullest use of the steel you 
receive is good shop practice anytime. It’s especially important today. 

Here are a few suggestions that may help you stretch your supplies. See that they are 
followed. Add other rules that your operations may dictate. 


| Lay out your jobs to use steel as economically as possible. Then order to 
* the closest possible size. 


2. Keep your stock of Stainless Steel carefully separated by grades. 


In your storage areas, make sure that surface finishes are protected 
* properly. 
4 Lay down strict rules for careful fabrication and handling. It will help 
* you reduce rejections. 


No matter how carefully these rules are followed, there’]] always be a certain amount 
of scrap. To keep new steel flowing to you, get your scrap back into circulation as 
quickly as possible by promptly turning in every pound to the mills. 


AMERICAN STEEL & WIRE COMPANY, CLEVELAND ~ COLUMBIA STEEL COMPANY, SAN FRANCISCO 
, PITTSBURGH - TENNESSEE COAL, [ROW & RAILROAD COMPANY, BIRMINGHAM ~ UNITED STATES STEEL COMPANY, PITTSBURGH 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


U°S°S STAINLESS STEEL 





SHEETS - STRIP - PLATES - BARS - BILLETS - PIPE - TUBES - WIRE - SPECIAL SECTIONS 





UNITED Um F Ss weg 26 
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Material. R. T. Savage to Houdry 

Process Corporation 

In a process for the conversion of 
heavy, relatively non-volatile hydrocar- 
bons with the use of fluent particle-form 
contact material, this material gravitates 
into a confined zone where it forms a 
wide compact bed. The gravitating mate- 
rial forms a freely falling curtain. The 
density and thickness of this curtain 
shall be sufficient at least to prevent 
passage therethrough of atomized liquid 
hydrocarbons, but freely permitting a 
desired penetration action to occur. An 
annular metering zone is located above 
the top surface of the bed of contact 
material for the control of this material 
gravitating to form said curtain 


U.S.P. 2,548,966. Catalytic Reactor. F 
E. Gilmore to Phillips Petroleum 
Company 
The construction is claimed of an 

apparatus for contacting fluids with 

solids and of a cartridge containing a 

catalyst or the like and readily insert- 

able into and removable from a contact- 
ing chamber 


U.S.P. 2,549,117. Fluidized Carboniza- 
tion. K. J Nelson to Standard Oil 
Development Company 
In a process for carbonizing fuels the 

plugging of gas-solid separators is pre- 

vented by special means 


U.S.P. 2,549,240. Acetylene Manufacture. 
S. P. Robinson to Phillips Petroleum 
Company 
A mixture of ethylene and hydrogen 

is contacted with a TiO, catalyst at a 

temperature of 2000-2600° F. for 0.01 

1.0 second. Acetylene is produced 


U.S.P. 2,549,961. Use of Blends of Ter- 
tiary Alkyl Mercaptans in Emulsion 
Polymerization. W. W. Crouch and 
E. G. Marhofer to Phillips Petroleum 
Company. 

4 major amount of butadiene and a 
minor amount of styrene are emulsion 
copolymerized in the presence of a modi- 
fying blend of tertiary alkyl mercaptans 
comprising 56 percent by weight of Ce 
mercaptans and 44 percent of tertiary 
Cx mercaptans in an amount such that 
the Mooney viscosity of the resulting 
polymer is 45-55. The polymerizing re- 
action is continued until 50-77 percent of 
the monomers are converted. A gel-free 
polymer is obtained 


U.S.P. 2,549,962. Use of a Blend of Ter- 
tiary Alkyl Mercaptans in Emulsion 
Polymerization. W. W. Crouch and F 
G. Marhofer to Phillips Petroleum 
Company 
The process of this patent is very 

closely related to that of U.S.P. 2,549,- 

961. The modifying blend here com- 

prises: one part of a mixture of tertiary 

octyl mercaptans, two parts of a mix 

ture of tertiary Ce mercaptans, and two 

parts of a mixture of tertiary Cy mer- 
captans. 


U.S.P. 2,550,089. Electrochemical Con- 
version of Hydrocarbons. C. H. Schles- 
man to Socony-Vacuum Oil Company, 
Inc 
Methane is subjected to a succession 

of pulses of ionizing electrical energy 

Each of the pulses has a duration of 

0.1-2500 microseconds followed by a 

rest period of substantially greater dura- 





MATEKIALS 
Cnt tue ‘mbat” 


You can’t stump Whitlock when it comes to materials. 

We're set up to handle complex fabricating and weid- 

ing operations and to work to rigorous code or cus- 
tomer requirements. Whether the job involves welding aluminum, coiling 
nickel, rolling stainless steel, heat-treating Hastelloy, or practically any 
other operation on ferrous or non-ferrous metals, Whitlock facilities and 
techniques are equal to the task. Find out how Whitlock can serve you . 
write for Bulletin No, 945. The Whitlock Manufacturing Co., 75 South $t., 
Hertford 10, Conn. 
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tion. Hydrocarbons of lower mol. wt 
are obtained 
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a 
ND U.S.P. 2,550,343, Removal of Silicon 
Di AM Tetrafluoride from Hydrocarbons. J 

- - 
PER D. Gibson to Phillips Petroleum Com- 
1 P pany A 

In the conversion of hydrocarbons in 
the presence of a fluorine-containing 
= catalyst, the liquid conversion effluent 
is contacted with an organic fluorine- 
removing material contaming a minor 
. amount of silica. The effluent is thus 
ia j . contaminated with SiF, and water which 
, : are concentrated in the fractional distil- 
. lation of the effluent. By treating a low- 


boiling fraction of the effluent with an 
iron oxide, the formation of siliceous de 


F He N p F R F T SA b E TY . posits by hydrolyzation of SiF, is pre- 
vented and the latter is removed 
U.S.P. 2,550,695. Hydrogen Fluoride 
A N p 0 V F R H F A p S A y | N G S Catalyzed Polymerization of Diolefins. 
J ( Hillyer and J. F. Wilson to 
bes Phillips Petroleum Company 
4 A mixture of butadiene and a paraf- 
Specify ; fin with 4-7 C atoms as a solvent is 


contacted at a temperature of 110° to 
* The mol 


G R 


AW. SU 


p.LtAaA 


a8 oe, A * 


L.oorR 


F 


+20° F. with anhydrous HI 

ae We MT OE 1) BW CED | Mie 282 of Solvent 0 butadiene shall be 

a . . 1.5:1 to 5:1 and that of butadiene to HF 
shall be 1:1 to 25:1. Polybutadiene 


ROLLED eVvTEeet. FLOOR PLATE recovered 


U.S.P. 2,550,741. Apparatus for Conver- 
sion of Hydrocarbons. A. B. Welty, 
Jr.. to Standard Oil Development 
Company 
The construction is claimed of an ap 

paratus for converting hydrocarbon 
gases in contact with finely divided 
fluidized solids of different density and 
reactivity. The apparatus is particularly 
suitable for the conversion of natural 
gas, methane, ethane, or the like into 
gas mixtures containing CO and He 


U.S.P. 2,550,742. Conversion of Hydro- 
carbon Gases to Hydrogen and Car- 
bon Monoxide. A. B. Welty, Jr., to 
Standard Oil Development Company 
Details are claimed of a method of 

converting normally gaseous hydrocar- 

bons by oxidation and reforming into 

gas mixtures containing CO and H:; 

with the use of fluidized mixture of 

finely divided metal oxide and metallic 
nickel-containing reforming catalyst of 

a particle weight different from that of 

the metal oxide 


U.S.P. 2,550,922. Hydrocarbon Conver- 
sion Apparatus. W. S. Gullette to Sin- 
clair Refining Company 
The construction is claimed of an ap- 

paratus for catalytically converting hy- 
drocarbons and regenerating fouled cata- 
lyst. Novel means is provided for dissi- 
pating a portion of the heat of combus- 
tion of the carbonaceous material dur- 
ing this regeneration 





U.S.P. 2,550,948. Catalytic Contacting 
Apparatus. J. R. Tusson to Standard 
Oil Company (Indiana) 
The construction is claimed of an ap- 
paratus for contacting fluids with solids 
125 Years of Iron and Steel Making Experience Ce), at elevated temperatures and pressures 
im a continuous manner. The apparatus 
is of the rotating kiln type 


Other Products: PERMA | | . | 
s CLAD Stainless Clad Steel A. W. ALGRIP ABRASIVE U.S.P. 2,551,145. Catalytic Cracking Sys- 
Floor Plate + Plates + Sheets + Strip «+ (Alloy and Special Grades) tem. J. W. Loy to Phillips Petroleum 
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iS VACUUM 
THAT'S 99.99% 
PERFECT 


good enough 
for your process? 


, degree of vacuum is easily obtained 
with the Croll-Reynolds four or five-stage steam jet 
EVACTOR, with no moving parts. Each stage from a 
technical standpoint is as simple as the valve that turns 
it on. Numerous four-stage units are maintaining indus- 
trial vacuum down to 0.2 mm. and less, and many thou- 
sands of one, two and three-stage units are maintaining 
vacuum for intermediate industrial requirements on prac- 
tically all types of processing equipment. 

By permitting water, aqueous solutions or any volatile 
liquid to evaporate under high vacuum and without heat 
from an outside source, enough BTU’s can be removed 
to chill the liquid down to 32° F., or even lower in the 
case of solutions. This is the principle of the Croll- 
Reynolds “Chill-Vactor.” Hundreds of these have been 
installed throughout the United States and in several 
foreign countries. 

An engineering staff of many years experience has 
specialized on this type of equipment and is at your service. 
Why not write today, outlining your vacuum problem? 


CROLL-REYNOLDS CO., INC. 


17 JOHN STREET, NEW YORK 38, N. Y. 
Chill-Vactors Steam Jet Evactors Condensing Equipment 
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The Kinney SD Rotating Plunger Pump is unequalled 
for handling asphalt and other heavy, viscous materials. 
Be sure you gain these extra pumping advantages by 
using the Kinney SD: 


+ Rugged construction—heavy-duty shafts, bearings, 
plungers. 


Simple design—no valves, blades, springs, gaskets 
* + « » only one stuffing gland. 


Large, unobstructed suction and discharge open- 

* ings. 

a Meter-like volumetric accuracy—industries often use 
the Kinney Pump as a combined pump and meter. 


7 Long-lasting efficiency—Kinney Pumps operate at 
full-rated capacity for years and years, and require 
a minimum of service expense. 


There’s a Kinney SD Rotating Plunger Pump for every 
asphalt handling job .. . in capacities from 2 GPM 
to 3000 GPM. Furnished plain or steam-jacketed to suit 
the job requirements. Send coupon for complete details. 
KINNEY MANUFACTURING CO., 3596 Washington St., 
Boston 30, Mass. Representatives in 

New York, Chicago, Cleve- 

land, Houston, New Orleans, 

Philadelphia, Los Angeles, San 

Francisco, Seattle, and foreign 

countries, 


KINNEY MANUFACTURING CO. 
3596 Washington Street 
Boston 30, Mass. 


g N 
co a 
BF riecse send Kinney Liquid Pump Bulletin L48. 7 
& 2 
Hi 4 
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Company 

The construction is claimed of a sys- 
tem for catalytic hydrocarbon conver- 
sion. Individual waste heat boilers are 
provided for each of a plurality of cata- 
lyst chambers to either quench the ef- 
fluents of the on-stream chambers or 
cool the spent regenerative gases of the 
chambers on regeneration, 


U.S.P. 2,551,336. Reduction Activated 
Peroxy Compound Catalyzed Syn- 
thetic Rubber Emulsion Polymeriza- 
tions. R. L. Provost and F. J. Foster 
to U. S. Rubber Company. 

A mixture of butadiene-1, 3 and sty- 
rene or another compound containing 
/ 


a single CH.=( group is emulsion 


polymerized in the presence of a peroxy 
compound catalyst and certain amounts 
of ferrous sulfide activator prepared in 
situ and an alkali tartrate or citrate. 


a U.S.P. 2,551,641. Process of Reacting 
sorceo ste Ph *" Alpha-Mono Olefins with Conjugated 
f ex! ‘ Hydrocarbons and Organic Peroxides 
+ praight-line F and Products Produced Thereby. F 
M. Seger, W. E. Garwood and A. N 
Sachanen to Socony- Vacuum Oil 
Company, Inc 

A mixture of a normal alpha mono- 
olefin having 5-18 C atoms, 0.01-1 mole- 
cule proportion of a conjugated hydro- 
carbon and 0.02-0.2 molecule proportion 
of an organic peroxide is heated at a 
temperature 120-400° F. The conjugated 
hydrocarbon can be substituted by a 

halogen or an alkoxy group 


U.S.P. 2,551,642. Synthetic Lubricants. 
W. E. Garwood, F. M. Seger, C. F. 
Feasley and A. N. Sachanen to So- 
cony-Vacuum Oil Company, Inc 
The process according to this patent 

is related to that of U.S.P. 2,551,641. An 

aromatic hydrocarbon is here employed 
in an amount of 0.1-5 mol proportions 
instead of the conjugated hydrocarbon 


U.S.P. 2,551,760. High Styrene-Butadi- 

ast ene Copolymer and Process of Making 

. ” Same. L. H. Perry to Union Bay State 
preate j to 3 Chemital Company, Inc 

A mixture of a major portion of a 

vinyl benzene and a minor portion of a 

a conjugated diene dissolved in a volatile 

ite BEARING solvent non-reactive with the monomers 


EAVE PIN 


HARDENED sh 


and non-polymerizing, is polymerized in 
the presence of 0.1-20 percent of a ter- 
tiary alkyl peroxide at a temperature of 
70-150° C. tor 5-100 hours. A colorless, 
clear, stable hydrocarbon resin is ob- 
tained which is soluble in straight-chain 


super Olt 


aliphatic naphthas 





CATALYST PREPARATION, 
ACTIVATION AND 
REGENERATION 








* Patented 
U.S.P. 2,549,104. Method for Revivifica- 
tion of Desiccants. C. H. Lechthaler 
to Socony-Vacuum Oil Company, Inc 
A particle-form inorganic gel adsorb- 
aaa EQUIPMENT MFG. ent spent as a desiccant by moisture ad- 
sorption is heated in several steps under 
specific conditions so that breaking- 
down of the gel is avoided and the 
desiccant is revivified for repeated use. 


U.S.P. 2,549,844. Dehydrogenation Cata- 
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T. R. HARRIS, of Monsanto Engineering Sales, 
diagraming the Monsanto-Ross- Wilde process. 


Sulfuric acid —problem today and tomorrow 


Today’s shortage of sulfuric acid is « 
problem that may well extend into the 
future. There are two factors indicating 
that it will remain long after the present 
emergency is over. First, sulfuric acid, 
most important of the heavy chemicals, 
is being used in more and more proc- 
esses. Second, regardless of sulfur sup- 
plies, the increased use of sulfuric acid 
may make it difficult to obtain in 
desired quantities. 


You can take a long stride toward solv- 
ing your problem by recovering fresh, 
clean sulfuric acid from most types of 
refinery waste acids and from H,.S with 
‘a Monsanto-Ross-Wilde Sludge Recov- 
ery Unit. This unit can be linked with 
your present sulfuric acid plant, or can 
be built as a unit with a Monsanto- 
designed contact plant which produces 
new, white acids. 


Monsanto-designed units will handle 
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any type of fluid sludge without altera- 
tion, hence the plants will not become 
obsolete through changes in your proc- 
esses which may result from reduced 
alkylation demand. Equipped with 
automatic controls, these easy-to- 
operate plants require a minimum of 
manpower. 


Why not investigate this means of 
easing your sulfuric acid and waste 
disposal problems? At your request, a 
Monsanto representative will bring you 
complete information without cost or 
obligation. Write, wire or telephone 
MONSANTO CHEMICAL COMPANY, 
Organic Chemicals Division, 1776-E S. 
Second Street, St. Louis 4, Missouri. 


Advantages of Monsante-Designed Plants 
AUTOMATIC CONTROLS, incorporated directly into 


the package unit, reduce manual attention to a 
minimum in the Monsanto-Roas- Wilde installation. 
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VARIOUS TYPES OF SLUDGE, containing low or 
high concentrations of acid, can be processed in 
Monsanto-designed plants 
EVEN HIGH-VISCOUS SLUDGE can be processed in 
the Monaanto-Roas-Wilde Unit by mixing it with 
more-fluid sludge 

* 
WRITE FOR BOOKLET describing the Monsanto- 
Ross-Wilde proces: of sludge acid recovery. 


MONSANTO 


CHEMICALS ~ PLASTICS 


SERVING INDUSTRY...WHICH SERVES MANKIND 
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WESTON (e2dahé, 
ALL- METAL THERMOMETERS 


—AVAILABLE IN THESE 3 TYPES 


Literature describing Weston ail-metal, as 


well as electrical and glass thermometers, 
WESTON Electrical Instru 


sent on request 


STANDARD INDUSTRIAL THERMOMETERS 
All-metal dial types with stainless 
} Steel stems, in straight and angle 

j forms. Scale lengths 3”— 6” and 9”, 
with stems from 242” to 72”. Avail- 
] able as testing thermometers, and for 


i ] general purpose and heavy duty service. 


Ranges from —100 to +1000°F. All- 
metal construction prevents breakage, 
assures dependable accuracy for longer 
periods. 


CONTACT MAKING THERMOMETERS 


Combines the features of the all-metal in- 
dicating thermometer with an alarm or 
control device. Has adjustable contact arm 
mounted in the glass and bezel. Supplied 
to make contact on increasing or decreas- 
ing temperatures. Has positive magnetic 
type contacts. Contact rating . . . 100 ma 
at 110 volts a-c; 50 ma at 110 volts d-. 
Stem lengths 242” to 24”. 


MAX-MIN® THERMOMETERS 


Equipped with a manually set red index 
which moves up or down scale with 
pointer, remaining at extreme tempera- 

ature reached until reset. Thus one 
reading gives present temperature, 
and maximum or minimum reached 
since last reading. Available in scale 
lengths of 6” and 9”—stem lengths 
2’” to 24”. 


ment Corporation, 638 Frelinghuysen Ave- 


nue, Newark 5, New Jersey .. 
of Weston and TAGliabue instruments. 


. manufacturers 





Patents 





lyst. H. O. Mottern to Standard Oil 

evelopment Company. 

A dehydrogenation catalyst consists 
of a mixture of ZnO, MgO, or BeO as 
a first component, 1-15 percent of ZrO,, 
CeO, or ThO, as a second component, 
and 6-10 percent (based on the second 
component) of SiO, Fe:Os, or Al-Os, or 
a mixture thereof, as a third component. 


U.S.P. 2,550,416. Hydrocarbon Synthesis 
Catalyst. C. N. Kimberlin, Jr. to 
Standard Oil Development Company. 
A Fischer-Tropsch synthesis catalyst 

is derived from red iron oxide or mag- 

netic iron oxide and is bonded together 
by means of an alkali metal silicate. It 
contains an alkali metal fluoride pro- 

moter, is treated in the oxide form at a 

temperature of 1100-1600° F., and is then 

reduced to the metallic iron state and 
suitably ground for allowing good fiuid- 
ization 


U.S.P. 2,550,442. Preparation and Use of 
Synthesis Catalysts. R. A. Beck, E. 
E. Sensel, and A. J. Millendorf to 
The Texas Company 
A catalyst for Fischer-Tropsch syn- 

thesis is prepared from a solution of 

nitrate of Co or Ni containing support- 
ing material and promoters. This solu- 
tion is treated with an alkaline-ammonia 
compound. The resulting precipitate on 
the supporting material is freed from 
excess water, dried, and reduced by 
hydrogen at a temperature of 650-700° 
F. Finally CO and He are passed into 
contact with the fresh catalyst at a tem- 
perature not above 300° F. prior to any 
use in the synthesis, whereupon the tem- 
perature of the CO/He mixture is gradu- 
ally increased to synthesis conditions 

U.S.P. 2,550,609. Addition of a Desiccant 
to a Fluidized Iron Reduction Proc- 
ess. W I Slater, Jr., to The Texas 
Company 
In the preparation of a _ Fischer- 

Tropsch synthesis catalyst, a stream of 

hydrogen is contact with a 

powdered mass of an oxide of a metal 

of the iron group at reduction effecting 
temperature. The passage of hydrogen 
is continued until at least 80 percent of 
the powder is reduced to metal. A solid 
particle desiccant which combines with 
water vapor under the reaction condi- 
tions is then added. A dry solid product 
is formed which is ineffective to impair 
reduction of the metal and capable of 
being separated from the catalyst par- 

Passage of hydrogen is continued 

under the reaction conditions until the 

reduction is completed, whereupon the 
desiccant is separated from the reduced 
catalyst 


passed in 


ticles 


U.S.P. 2,551,014. Preparation of Catalysts 
Containing Silica and Alumina or 
Magnesia or Both. C. N. Kimberlin, 
Jr., and J. P. Bilisoly to Standard Oil 
Development Company 
An aqueous slurry of magnesia is 

added to an acidic silica hydrosol which 

can be impregnated with an aluminum 
salt. The amount of the slurry shall be 
in excess over that required to neutral- 
ize the hydrosol, or sufficient to neu- 
tralize the free acid and to precipitate 
alumina. The resultant mixture is simul- 
taneously converted to a silica-magnesia 
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THIS TIME IT’S 


NACOGDOCHES, TEXAS 


Over in the prosperous timber and agricul- 
tural belt of east Texas, the er of Nacogdoches 
is looking and planning for further growth. Need- 


ing more water, municipal officials called in | 


Layne and ordered the installation of another 


deep well and pump unit,—the third since 1925. | 
With this new unit in operation, the city now has | 


@ greater supply of water than is presently 
needed. 


These three Layne installations extending back | 


for more than a quarter century, have had every | 


opportunity of failing.—or proving their value 
in high efficiency, long life and absolute depend- 
ability. 


Congratulations to Nacogdoches for the con- | 
tinued—and exclusive use of the world's finest | 


wells and pumps. 


LAYNE & BOWLER, INC. 
General Offices, Memphis 8, Tenn. 


ALL PURPOSE PUMPS ~~ ~~ 


Layne'’s new catalog on Short Coupled 
Service Pumps will be sent on request. It 
fully illustrates the many practical appli- 
cations of these wonderfully efficient all 


purpose pumps. 


WATER SUPPLY 


FROM AN 


WHEREVER PETROLEUM IS USED, 
AS LUBRICANT OR FUEL 


ADSORBENTS 
heave befoed fo prepare 7! 


From plain axle grease to the most highly 
refined and specialized motor oils— 

From the most common commercial grade of 
fuel to aviation gasoline of the highest rating— 
New sense is given to the old saying that “oil 
and water don't mix.” 

Wherever decolorization or dehydration enters 
into petroleum processing, Floridin products 
have been approved for forty years. 

If you have use for natural adsorbents in any 
industrial process, these products should be of 
interest to you. 


FLOREX FULLERS EARTH 


High-pressure extrusion insures maximum effec- 
tiveness. 


BAUXITE-BASED ADSORBENTS 
Write for full data. The advice of a competent 
technical staff is offered. Your inquiry will get 
prompt attention. 


PLORIDIY COMPANY 


Adsorbents Desiccants Diluents 


Dept. E, 220 Liberty St., Warren, Pa. 





WELLS & PUMPS 
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Patents 





or a silica-alumina-magnesia hydrogel 
which is washed and dried to obtain a 
catalyst particularly useful for cracking 
operations 


U.S.P. 2,551,015. Preparation of Catalyst 
Containing Silica and a Metal Oxide 
and With or Without Magnesia. C. N 
Kimberlin, Jr.. and J. P. Bilisoly to 
Standard Oil De evelopment Company 
The process of this patent is closely 

related to that of U.S.P. 2,551,014. In 
stead of the aluminum salt, a salt of 
any such metal is employed here which 
has the ability to form the hydrous oxide 
upon addition of magnesia to the silica 
hydrogel, such as maganese sulfate, zir 
conyl nitrate, beryllium nitrate 


U.S.P. 2,552,323. Process of Drying Hy- 
drogel Microspheres. C. N. Kimberlin, 
r, to Standard Oil Development 
Company 
\ gel catalyst consisting of spherically 
shaped particles below one mm. in diam 
eter and useful in hydrocarbon conver 
sions where powdered catalyst is sus 
pended in the hydrocarbon vapors to be 
is produced from an emulsion 
of the catalytic components 
Details are 


converted, 
of a hydrosol 
in a water immiscible liquid 
claimed 





HEAVY OILS AND WAXES 





U.S.P. 2,549,525. Manufacture of Ex- 
treme Pressure Additives for Lubricat- 
ing Oils. K. C. Roberts to The Anchor 
Chemicals Company, Ltd., Manches 
ter, England 
4 lubricating oil contains as an ex 

tensive pressure additive a compound 

obtained by heating sulfur with an un 
saturated ester of an aliphatic alcohol 
having not more than two hydroxyl 
groups and with natural fatty acids hav 

ing 16-24 C atoms in the presence of a 

small amount of a dicyclohexylamine 


U.S.P. 2,550,058. Production of Oil-free 
Wax and Dewaxed Oil from Wax- 
Bearing Lubricating Oil Stock With 
a Dewaxing Solvent Liquid. W. P 
Gee to Texaco Development Company 
In the production of oil-free wax and 

dewaxed Pil from wax-bearing lubricat- 
ing oi! stock with a dewaxing solvent, 
the solvent is modified by the incorpora 
tion of water prior to or during the re 
crystallization operation. Details are 
claimed 


U.S.P. 2,550,406. Extreme Pressure Lu- 
bricants. E. B. Cyphers to Standard 
il Development Company 

lubricating oil con 

tains 1-20 percent by weight of a sul 
furized and phosphorized ester of an 
abietic compound esterified with an ali 
phatic compound of 12-22 C atoms. Fur- 
ther particulars of the additive and its 

production are given. The additive. im- 

parts extreme pressure properties to the 

lubricant 


\ mineral base 


U.S.P. 2,551,124. Lubricating Composi 
tions and Additives Therefor. W Mel. 
more to C. C. Wakefield & Company, 
Ltd., London 
lubricating oil base con 

percent by weight, each, of 

sulfonate and chromium 


\ mineral 
tains 0.05-2 


tin petroleum 


200 


petroleum sulfonate. The additives im- 
part good resistance to oxidation to the 
lubricant used in internal combustion 
engines. 


U.S.P. 2,551,525. Stabilized Lubricants. 
R. E. Burk and E. C. Hughes to The 
Standard Oil Company of Ohio. 

\ lubricating oil contains 0.25-3 per- 
cent of the reaction product of phos- 
phorus sulfide on cashew nut shell oil, 
and 0.5-3 percent of chromium naphthe- 
nate. The additives promote combustion 
of deposits in the combustion zone of 
internal combustion engines and pro- 
duce high stability in the crank case 


U.S.P. 2,551,638. Production of Lubricat- 
ing Oils by Condensation of Olefinic 
Hydrocarbons. F. M. Seger and A. N. 
Sachanen to Socony- Vacuum Oil 
Company, Inc 
Normal- — monoolefinic hydrocar- 

bons with 12 C atoms are contacted 

ata bempesature of 50-300° C. with at 
least 0.02 mole of an organic peroxide 
per mole of the hydrocarbons. A lubri- 
cant with low pour point, high viscosity 
index and of high stability is obtained 


U. 3 P. 2,551,640. Synthetic Lubricants. 
M. Seger, C Feasley and A 
Sachanen to Socony-Vacuum Oil Com- 
pany, Inc 
is formed by reacting 
a mixture of one mol proportion of 
halogenated olefin, 0.5-1.5 mol propor- 
tions of a normal alpha-monoolefin hav- 
ing 6-18 C atoms, and 0.01-0.3 mol pro- 
portion of an organic peroxide 


A viscous oil 


U.S.P. 2,551,644. Method of Preparing 
Synthetic Lubricants from Alpha Ole- 
fins. F. M. Seger, W. A. Garwood and 
A. N. Sachanen to Socony-Vacuum 
Oil Company, Inc 
A normal alpha monoolefin having 6- 

12 C atoms is non-catalytically heated in 

the presence of a thiol in a mol ratio 

of thiol to olefin of 0.001 to 0.1 at a 

temperature of 300-700° F. A viscous 

oil of low pour point, high viscosity 
index and high oxidation stability is 
produced 


U.S.P. 2,552,435. Lubricating Oil Treat- 
WwW 


ing Process. Knox, Jr., and R 

L. Weeks to Standard Oil Develop- 

ment Company 

4 continuous counterflow process is 
claimed in detail for contacting lubricat- 
ing oils with silica gel as an adsorbent 
in order to improve the viscosity index 
of the oil 


U.S.P. 2,552,436. Process for Treating 
Lubricating Oil with Solid Adsorb- 
ents. G. A. Bennett and S. F. Perry 
to Standard Oil Development Com- 
pany 
The process according to this patent 

is cheesty related to that of U.S.P. 2,- 

552,43: 





PETROCHEMICALS 





U.S.P. 2,549,425. Condensation of Alkyl- 
ated Naphthalene with a Sulfur Oxy- 
Halide in Presence of Friedel-Crafts 
Catalyst and Mineral Oil Com 
tions Containing Same. F. P Cash- 
man and E. Lieber to Standard Oil 
Development Company. 

Equimolar proportions of an alkylated 

naphthalene containing more than 8 C 

atoms in the alkyl chain and an oxy- 


halide of sulfur, such as sulfuryl chlo- 
ride, are reacted in the presence of a 
Friedel-Crafts catalyst at normal or ele- 
vated temperature. The wax modifying 
agent obtained can be incorporated as 
an additive in mineral lubricating oil to 
increase its pour stability 


U.S.P. 2,549,453. Anhydride Synthesis. 
W. F. Gresham and R. E. Brooks to 
E. I. du Pont de Nemours & Com- 
pany 
CO, water, and an olefin of the for- 

mula RR,C=CR.R: wherein R-Rs, 

each, represent hydrogen or an alkyl 
radical, are heated at a temperature 

above 110° C. under a pressure of 25- 

2000 atmospheres in the presence of a 

nickel carbonyl or substances which 

form a nickel corbonyl under the reac- 
tion conditions. The amount of water in 
the treated mixture shall be less than 
that stoichiometrically required for the 
formation of carboxylic acid from the 
mixture of components. A _ carboxylic 
acid anhydride of the formula 
(CHRR,CR;R;O),0O is formed 


U.S.P. 2,549,455. Production of Esters 
from Olefinic Compounds, Carbon 
Monoxide, Hydrogen and Organic 
Carboxylic Acids. W. F. Gresham and 
R. E Brooks to F I. du Pont de 
Nemours & Company 
An olefin, CO and Hs are interacted 

with an organic carboxylic acid in the 

presence of a catalytic amount of an 
organic carboxylic acid salt of Co or 

Ru at a temperature of 149-375° C. and 

a pressure in excess of 300 atmospheres 

Esters are thus produced 


U.S.P. 2,549,565. Method of Fluorinat- 
ing Organic Compounds with Molten 
Silver Fluorides. R. G. Benner to the 
U. S. Atomic Energy Commission. 
Hydrocarbon and elemental fluorine 

are introduced at different separate posi- 

tions into a molten mass of 20-70 per- 
cent of AgF and 80-30 percent of AgF; 

agitated at a temperature of 200-500° C 

The amount of fluorine introduced shall 

be such as to maintain the fluorine con- 

tent of the molten mass substantially 
constant. Fluorinated hydrocarbons are 
obtained 


U.S.P. 2,549,600. Synthesis of 5-(2-Then- 
oyl) Pentanoic Acid from Thiophene, 
Adipyl Chloride and Silica-Alumina 
Catalyst. H. D. Hartough and A. I 
Kosak to Socony-Vacuum Oil Com- 
pany, Inc. 

Thiophene and adipyl chloride are re- 
acted in the presence of a silica-alumina 
catalyst to produce 5-(2-thenoyl) pen- 
tanoic acid 


oa 2,549,651. Pyridine Pr ation. 
A. Weisgerber to Hercules Powder 

c ompany. 

A conjugated diolefin, such as buta- 
diene, is reacted in the vapor phase and 
in the presence of an aluminum oxide 
catalyst with an alkyl nitrile, such as 
acetonitrile. A pyridine, such as 2-pico- 
line or 2,4,5-trimethyl pyridine, is pro- 
duced. 


U.S.P. 2,549,913. Copolymer of Acryloni- 
trile and Isobutene and Method for 
Its Production. M. R. Lytton to Amer- 
ican Viscose Corporation 
Thirty-seven parts by weight of iso- 

butene are copolymerized with twelve 

parts of acrylonitrile at 50° C. under 
pressure while stirring for 60 hours in 
an aqueous medium containing sodium 
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Next Du Pont Gasoline Survey 
Due Week of July 23 


Refiners will start getting results of 
the latest Du Pont Quarterly Na- 
tion-wide Gasoline Survey on July 
23. 

Because interest in octane num- 
bers is running high, this issue of 
the survey has been eagerly awaited. 

As an indicator of trends, many 
refiners will find it of particular 
value. 











AFTON D. PUCKETT 


Translates Lab Work 
Into Technical Service 


Afton D. Puckett coordinates the op- 
erations of the five district laboratories 
of the Du Pont Petroleum Chemicals 
Division in their performance of tech- 
nical services. He also supervises tech- 
nical work connected with the quarter- 
ly Motor Gasoline Survey. 

After receiving a chemical engineer- 
ing degree from Oklahoma A & M Col- 
lege in 1936, Mr. Puckett became an 
engineer for the Tide Water Associ- 
ated Oil Co. From 1941 to 1946 he 
served as fuels chemist and petroleum 
engineer with the National Bureau of 
Standards. He then worked on diesel 
fuel problems at the U. S. Bureau of 
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Fast Legwork, Synchronized Teamwork 
Make Du Pont Gasoline Survey 
Accurate and Up-To-Date 


To be of interest and value to you, the news in your daily newspaper must 
be always fresh. The same is true with the Du Pont Quarterly Nation-wide 
Gasoline Survey which shows, by areas, the national trend in gasoline 
octane ratings and tetraethyl lead content. 


Survey somples are purchased by Du Pont representatives 
at the islands of service stations with active turnover. 


The whole survey cperation — from 
sample collection to delivery of pub- 
lished results —is completed in 3 weeks 
or less. Working on such a tight sched- 
ule takes highly synchronized team- 
work. And fast legwork, too. 

For efficiency, one man is generally 
responsible for the whole sample col- 
lection in an area. But it’s a big job— 
and speed is imperative. In each of the 
five districts, from 100 to 175 individu- 
al samples are collected . . . all within 
48 hours. 

Dave Rickard, for example, flies 
many air miles every 3 months to pick 
up gasoline at 24 service stations in 
Denver, Colo.; Casper, Wyo.; Great 








Mines Petroleum Experiment Station 
at Bartlesville, Okla. 

In 1947 Mr. Puckett came to Du 
Pont to take charge of the studies of 
antiknock properties of motor fuels in 
the Du Pont Combustion Engineering 
Laboratory at Deepwater Point, New 
Jersey. He is the author of several tech- 
nical papers on combustion character- 
istics of motor and diesel fuels. 





Falls, Mont. and Aberdeen, S. D. 

To enable the Du Pont representa- 
tive to make his rounds at top speed 
and efficiency, the sample cans are 
tagged ahead of time. And they are al- 
ready waiting for him at the express 
office when he arrives in the cities on 
his route. 

Extreme difficulties often have to be 
overcome to meet the schedule. An 
unusually heavy snowstorm dealt a 
tough problem to Herb Cissley. He 
had to get his car, which was securely 
snowed-in, out of his garage in a hurry. 
He finally had to hire a bulldozer to 
plow out the driveway. Some of the 
driveway surface got misplaced — but 
he made his collection on time. 

Both the sample towns and the gas- 
oline brands are carefully selected. 
Source of supply and position in mar- 
keting area dictate the choice of cities. 
The brands picked are believed rep- 
resentative of the range of quality in 
the area. All samples are obtained from 
service stations appearing to have a 
reasonable turnover. And to assure a 
uniformly accurate trend, the same sta- 
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Gasoline Survey 


tions are generally sampled for each 
survey. 

Only a few hours after samples leave 
the marketers’ islands, they are being 
evaluated. Each of the five Du Pont 
District Laboratories shares in this 
work. Here they are tested for both 
motor and research octane ratings, as 
well as lead content. 

Working at top speed—checking and 
rechecking for accuracy — the labora- 
tory staffs take only about a week to 
test nearly 700 individual samples, 
both regular and premium. 


As soon as possible ofter collection, samples 
ore rushed to the neorest district laborotory. 


While the testing is being done at 
the district laboratories, the Wilming- 
ton staff is getting in gear for the big 
push of compiling, printing and mail- 
ing the results. To save printing time, 
as many of the forms as possible are set 
up before printing deadline. Only the 
final results have to be added at the 
last minute. 

In addition to the 
report, a running account of current 
trends in eight strategically located 
cities is published in graph form. These 
bar graphs show the average results of 
all Du Pont quarterly surveys since 
1948 in Philadelphia, Detroit, Chicago, 
Tulsa, Houston, Denver, Los Angeles 
and San Francisco. The graphs are 
brought up to date with last-minute 
information for each publication of the 
survey 

The survey is one of the Du Pont 
services available to refiners and mar- 
keters. When the next issue reaches 
your desk, it can be extremely valu- 
able to you in planning your marketing 
activities . . . with its timely, accurate 
picture of nation-wide conditions. 


regular survey 





“DULUX” TANK WHITE SPECIALLY FORMULATED 
FOR GASOLINE STORAGE TANKS 


Like many other Du Pont products, 
“Dulux” Tank White was formulated 
by Du Pont paint chemists especially 
with the petroleum industry in mind. 
In developing a finish that would be 
suitable for gasoline storage tanks 
many factors ‘had to be taken into 
consideration. 

Perhaps the greatest single contri- 
bution of “Dulux” Tank White is the 
savings it effects foe cutting down 
gasoline evaporation losses from the 
tanks. This is made possible by the spe- 
cial combination of pigments used in 
its formulation, which assures the whit- 
est possible white, and the maximum 
of light and he at re flection. 


In “Dulux” Tank White, excellent 


surface protection is imparted by the 
famous “Dulux” resin which resists 
cracking, checking and loss of adhe- 
sion. 

“Dulux” resin, too, slows down the 
wearing process of the paint . . . gives 
it a high degree of durability over long 
periods of time. 

Another important quality of “Du- 
lux” Tank White is its unusual resist- 
ance to the fumes generally found in 
refinery locations. 

A self-cleaning characteristic of this 
paint tends to keep a tank farm looking 
its bright and shining best for long 
a of time. It also preserves the 
ight and heat reflective qualities of the 
finish at a high level. 








Du Pont Movie Library 
Available to Oil Co’s 


Movies are playing an increasingly im- 
portant role in industry . . . as selling 
tools, as personnel relations aids, and 
for explaining highly technical subjects 
simply and dramatically. 

The Du Pont Petroleum Chemicals 
Division has now set up an extensive 
library of movies that have particular 
interest to the Petroleum Industry. 


A scene from “The Du Pont Story.” This dra- 
matic, technicolor movie emphasizes progress 
through research—troces the history of the 
Company from its beginnings. 


From automotive maintenance to safe- 
ty... from farming to factory “color 
conditioning” . from the prehistoric 
formation of oil to the properties that 





make a modern gasoline . . . these mov- 


Petroleum Chemicals 


ies cover a broad variety of subjects 
related to petroleum and its uses. Films 
made for the U. S. Bureau of Mines 
and various petroleum companies, as 
well as Du Pont films, are included. 

These films are available to you for 
your own use. And you can obtain a 
complete listing of the library from the 
nearest Du Pont Petroleum Chemicals 
Division District Office. 





LITERATURE AVAILABLE 


The following is a partial listing of free 











Du Pont bulletins, reports, booklets 
and aids available to you. Address re- 
quest to your nearest Du Pont Pe- 
troleum Chemicals Division District 
Office. 

Du Pont Gasoline Antioxidants Nos. 5, 
6 and 22—describing their use and 
application for improving gasoline 
storage stability Serial A-513 

Blending calculator for Du Pont TEL 
Compound (Aviation Mix) 

Serial A-1210 
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oleate as an emulsifier and potassium 
persulfate as a catalyst. 


U.S.P. 2,551,572. Production of Thio- 
phene Carbonitriles. W. I. Denton and 
R. B. Bishop to Socony-Vacuum Oil 
Company, Inc. 

An Alkyl thiophene is contacted with 
ammonia at a temperature between 850° 
F. and the ammonia decomposition tem- 
perature in the presence of a Mo or V 
oxide catalyst 


U.S.P. 2,551,639. Reaction of Olefins and 
Halogenated Alkanes. C. F. Feasley 
and W. A. Stover to Socony-Vacuum 
Oil Company, Inc. 

4 mono-olefin, such as octene-2, is 
contacted with a Cl- or F- alkane, eg 
C Ch, at a temperature of 150-350° C 
and a pressure sufficient to maintain the 
reactants in liquid state. An unsaturated 
monomer, e.g. CoHsClh is formed. 


U.S.P. 2,551,643. Synthetic Lubricants 
from Alpha-Monoolefins and Unsatu- 
rated Esters and Method for Produc- 
ing the Same. F. M. Seger, W. E 
Garwood, and A. N. Sachanen to So- 
cony-Vacuum Oil Company, Inc. 
One mol proportion of a normal alpha 

monoolefin having 8-12 C atoms, 0.01-1 

mol proportion of an unsaturated organic 

ester of special constitution, and 0.02-0.2 
mol proportion of an organic peroxide 

are condensed at a temperature of 50- 

200° C. Synthetic lubricating oil is pro- 

duced 


U.S.P. 2,551,675. Production of Adipic 
Acid. J. C. Hillyer and J. T. Edmonds 
to Phillips Petroleum Company 
Details are claimed of a process for 

producing adipic acid from butadiene, 

water, and furfural 


U.S.P. 2,551,813. Free Radical Addition 
of H.S to Olefins. P. S. Pinkney to 
E. I. duPont de Nemours & Company. 
Hydrogen sulfide is added to a ter 

minally ethylenically unsaturated hydro- 

carbon in the presence of an azo com- 
pound of special constitution, such as 

I,l’-azobis (l-cyanalkane) wherein the 

two C atoms are each attached to azo 

nitrogen and a cyano group and are 
tertiary. Mercaptans and/or sulfides are 
produced 


U.S.P. 2,552,267-8. Liquid Phase Oxida- 
tion. W. S. Emerson and R.A 
Heimsch to Monsanto Chemical Com- 
pany 
Dialkylbenzenes having 1-4 C atoms 

in the alkyl groups are contacted prefer- 

ably at a temperature of 140-200° C. 

with an oxygen containing gas in the 

presence of a metal oxide or metal salt 
catalyst and a metal salt of acetylace- 
tone or the like as promoter. Instead of 
the latter hexachlorethane can be em- 
ployed. Dicarboxylic acids are produced 


U.S.P. 2,552,278. Liquid Phase Oxida- 
tion. C Hochwalt to Monsanto 
Chemical Company. 

The process according to this patent 
differs from those of U.S.P. 2,552,267-8 
only in that a tetraalkyl lead is em- 
ployed as the catalyst promoter 


U.S.P. 2,552,425. Method of Producing 
Vinyl Chloride. P. Halbig, Fribourg. 
Acetylene and HCl vapor are con- 

ducted over a heated catalyst containing 

HgCk. Details of the process are claimed 

for producing vinyl chloride in high con- 

centration 


U.S.P. 2,552,466. Stabilized Aromatic 
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Amine-Gasoline Mixtures. W. J. Swee- 
ney to Standard Oil Development 
Company. 

A composition comprising gasoline 
and a mononuclear aromatic amine with 
1-3 alkyl C atoms such as at least 1 
percent xylidene, is stabilized by a small 
amount (e.g. 0.0001-0.01 percent by vol- 
ume) of a 2,4-dialky!l phenol in which at 
least one alkyl substituent is a primary 
or secondary alkyl radical, e.g. 2-tert 
butyl p-cresol. 





DESULFURIZATION 








U.S.P. 2,549,052. Desulfurization of Hy- 
drocarbon Oils. K. M. Brown and W 
W. Johnstone to Universal Oil Prod- 
ucts Company. 


Acidic organic compounds, such as 


Patents 





mercaptans, are removed from hydrocar- 
bon oil heavier than gasoline by con- 
tacting the oil with a caustic-solvent 
solution (e.g. an_alkali- methanol solu- 
tion) containing 2-20 volumes of heavy 
xylenols per 100 volumes of this solu- 
tion 
U.S.P. 2,549,053. Treatment of Hydro- 
carbons. K. M. Brown to Universal 

Oil Products Company. 

Sour hydrocarbon oil s treated with 
a caustic-solvent solution. A mercaptan 
fraction separated from this treating 
step is supplied to a second hydrocarbon 
oil subjected to a h temperature con- 
version treatment. "Es and hydrocarbon 
are formed. Mercaptan-containing hy- 
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Member of a Great Pump Family 


There isa PumP by 
for every pump job. 


TYPE-OD 
Avrore Split- 
Cese, Double Suction, Single 
Stege Centrifugal Pump. 
For general water supply 
for municipalities, indus- 
tries, office buildings, insti- 
tutions—elso—for handling 
liquids, chemical solutions, 
oils etc., in a wide variety 
of industries. Write for 
Bulletin 105-M for further 
details. 


PUMP COMPANY 


Designers and fabricators are taking 
advantage of the inherent economy of 
Lenape pierced rings of the type illustrated 

the OD and ID are press formed to rough 
dimensions in one operation, thus saving 
metal! and hours of machine time compared 
to producing from bar stock 


Use Lenape heavy rings at less overall cost! 
Lenape forged and pierced rings in carbon, 
alloy and stainless steels are produced in a 
wide range of sizes from 6” OD x 3'4* ID 
to 17" OD x 14” ID rough machined or 
finished to specification 

Rings of this type are frequently used as 
auxiliary tank fittings, heavy machinery 
parts, as rollers, bearing sleeves, and stuffing 
boxes 

Lenape forged and pierced rings are 


in detail on page 46 of Lenape 


Catalog 49. A copy will be sent upon 
request. Your specific inquiry will be given 


r immediate attention 


LENAPE HYDRAULIC PRESSING & FORG'NG Co 
pert. 106 WEST CHESTER, PA 
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drocarbons from this second treating 
step are supplied to the first step 


U.S.P. 2,550,091. Mercaptan Removal 
from Hydrocarbons. J. E. Seebold to 
Standard Oil Company (Indiana) 

A mercaptan-containing lower aili- 
phatic alcohol obtained by distillation 
from a caustic-alkali solution spend in 
desulfurizing sour petroleum hydrocar- 
bons is fractionally distilled in contact 
with an oxidizing gas stream 


U.S.P. 2,550,668. Hypochlorite Sweet- 
ening Process. R. C. Brandon and M. 
C. K. Jones to Standard Oil Develop- 
ment Company 
Petroleum oil containing mercaptan 

compounds is contacted with an alkali 
hypochlorite solution. This solution con- 
tains 2-10 grams per liter of the alkali 
hypochlorite, 50-250 grams per liter of 
alkali hydroxide, and 50-200 grams per 
liter of an alkali metal chloride salt. The 
mercaptan compounds are removed by 
the treatment 


U.S.P. 2,550,905. Mercaptan Removal. 
J. A. Bolt and T. B. Tom to Stand- 
ard Oil Company (Indiana) 

Details are claimed of a process for 
removing mercaptans from petroleum 
distillates by extraction with an aqueous 
alkali metal hydroxide solution of cer 
tain concentration in the presence of 
cresols, and subsequent reactivation of 
said solution 


U.S.P. 2,551,905. Desulfurization of 
Gases. S. P. Robinson to Phillips Pe 
troleum Company 
Hydrocarbon gases containing H,S 

and organic sulfur compounds are con 

tinuously desulfurized by means of hot 
spherical pebbles comprising a catalyst 
for promoting decomposition of the sul 
fur compounds and an acceptor for sul- 
fur. Details of the process are claimed 


U.S.P. 2,552,399. Treating Petroleum 
Distillates. J. G. Browder to Standard 
Oil Development Company 
Sour petroleum distillate containing 

mercaptans and having a final b.p. of not 

more than 750° F. is sweetened by add- 
ing a small catalytic amount of a benze- 
noid compound selected from the amines 
and phenols, such as hydroquinone, 
pyrogallol, p-aminophenol, or p-pheny 
lene diamine, not more than 5 percent 
by volume of a solution of an alkali 
metal hydroxide, and a mild oxidizing 

agent to convert the mercaptans to di- 

sulfides 


Two Operational Records 
Claimed by Cities Service 


Petroleum processing history is 
claimed by Cities Service Oil Company 
for its East Chicago fluid catalytic crack- 
ing unit which recently completed a 
record initial run of 785 days before 
being shut down for the first turn 
around. During this test run 11,914,000 
barrels of virgin gasoil was processed 
into high test gasoline 

Cities Service also claimed an all-time 
record for continuous operation on other 
than an initial run for its Lake Charles, 
La., cat cracker which has been oper 
ating more than 900 days since its last 
turn-around and “is still going strong 
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Standardized Control Valves 

Uniform Face to Face Dimensions for 
Flanged Control Valve Bodies, ISA RP4.1, 
Instrument Society of America, 921 Ridge 
Avenue, Pittsburgh 12. Twenty-five cents 

Practices recommended by the ISA 
are published in an attempt to achieve 
uniformity in the field of instrumenta- 
tion. Dimensions under consideration are 
the face-to-face body dimensions for 
flanged end valves of both cast iron 
and steel through 600-pound flange rat- 
ings. Sizes included are % through 8 
inches. Only flanged valves which are in 
the category of diaphragm actuated con 
trol valves of the plug type are in- 
cluded. The dimensions were developed 
by the majority of control valve manu- 
facturers with the assistance of the Na- 
tional Steam Specialty Club, when it 
became known that the user industry 
was 100 percent in agreement that uni- 
form face-to-face dimensions for control 
valves were desirable. 

This ISA publication urges adoption 
of the dimensions treated by all control 
valve manufacturers to allow piping de- 
sign, where control valves are involved, 
without special consideration to the 
make of equipment to be used 


Research Projects Enumerated 


Review of Current Research and Di- 
rectory of Member Institutions, 1951, edited 
by John I. Mattill, for the Engineering 
College Research Council, Massachu 
setts Institute of Technology, Cam- 
bridge 39, Mass., $2.25 

More than 5200 engineering research 
projects are currently active in the en 
gineering American colleges 
and universities according to the Coun 
cil and this publication is a complete 
enumeration of the contributions made 
through March 1 by the 91 schools hold 
ing membership in ECRC 

The volume contains research project 
titles, names of research administrative 
officers responsible for each project, a 
brief digest of policies which govern re- 
search projects and contracts at each in 
stitution, the number of personnel 
engaged in research activities, the an 
nual expenditures, and special confer- 
ences and short courses of interest to 
research workers 

ECRC publishes this information to 
serve as a guide to the effective research 
activities and capacity in American en 
gineering colleges and universities 


schools of 


Uniformity to Include Flowmeter 


Flowmeter Installations, Seal and Con 
densate Chambers, ISA RP 3.1, Instrument 
Society of America, 921 Ridge Avenue, 
Pittsburgh 12. Fifty cents 

This is another of the publications 
ISA induce interest and 
activity in the move to effect uniformity 
of instrument dimensions. This booklet 
deals with tentative recommended prac- 
tices, and explains that head-type fluid 
meter installations will be simplified by 
the adoption of uniform practices m the 
of their seal and condensate 
chambers. This uniformity pertains to 
the overall dimensions, general arrange 
connections, and 


issued by 


fabrication 


ment and location ot 
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STEAM 


TURBINES 


WHITON 
LABYRINTH 
SHAFT SEAL ... 
SINCE 1911 


Whiton Turbines in service 25 years 
without seal replacement 


Because: 

®@ Factory run-in assures perfect seal 
and weor. 

® Labyrinth seals do not contact 
shaft, eliminating weer and 
seizing. 

® Steam ejector feature positively 
prevents steam leakage at ovter 
end of shaft seal, 


Write for complete details. 


MACHINE COMPANY 
New London 14, Conn., U.S.A 





FOR THE SAFETY 
OF YOUR MEN IN 
REFINERIES AND 
NATURAL GASOLINE 
PLANTS 


ESCAPE DEVICE 


GLIDE TO 
SAFETY ON 
WEIGHT 
GERONIMO 
15 LBs. (Potent Applied For) 
GERONIMO will stand hardest wear and give 
unfailing protection to refinery ang derrick men 
whose lives are endangered by fire, escaping 
gases or other huzards. 
EASILY ATTACHED OR REMOVED 
EXTRA STURDY CONSTRUCTION 
QUICKLY STRADDLED 
POSITIVE, INSTANT BRAKE 
BRONZE “No-Spark" SURFACES 
RECOMMENDED FOR 2” WIRE LINE 


NET 


— MANUFACTURED BY — 
CHARLIE’'S MACHINE WORKS 
PERRY, OKLAHOMA 
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the minimum sealing volume required 
by conventional meters. 

Pursuant to the adoption of the rec 
ommendations, all similar types of seal 
and condensate chambers would be in- 
terchangeable with respect to installa- 
tion dimensions, regardless of their 
source of supply 


New Adsorption Data 
Adsorption, Dr. C. L. Mantell, 
Hill Book Company, Inc., 330 
42nd Street, New York 18. $9 
Particular change in treatment in this 
revision of an earlier edition includes 
material on fuller’s earth, clays, and 
aluminum oxide base materials; ion ex 


McGraw 
West 


(including a section on controlled hu- 
midity for preservation of materials) 


New sections to be found only in the 
revised edition include fractionation of 
hydrocarbons by adsorptive processes; 
dehydration of liquids and the refining 
of waxes; the fractionation of ions with 
particular reference to the rare earths, 
fission products, and other work of the 
Plutonium Project; adsorbents in the 
refining of sugar and related substances; 
water treatment involving deodoriza- 
tion, removal of tastes, etc.; adsorbents 
in medicine and pharmacy. 


All material dealing with detailed 
testing procedures, specifications, etc., 
has been revised and rewritten in co- 
operation with the standardizing agen- 
cies and the producers and users of 
adsorbent materials 


“INFERNO” 


The Nos é lith 
aReputation 
forsafely and 


Long Serwice 


the 
corcass 
cover withstands severest 
abrasive weor and all con- 
ditions of weather. Avoil- 


STEAM 


SIZES 34” TO 2” LD. 
TO 200 LBS. 
TEMPERATURES TO 400°F. 


Goodall has built into “INFERNO” the high 
factor of safety and the qualities insuring extra 
long service life that make this hose so desirable 
and economical for every refinery steam service. 


The tube offers 
cracking under high temperotures 
vanized steel wires reinforce 
rugged, heot-resistent 





heble to handasinn end 
Tightly braided gal- 


The tough red 


able in maximum lengths of 
50 feet 


Contact Our Nearest Branch 
for Complete information 


STYLE 0-162 
ented Static 
Neoprene Cover 


hes pot 
Wire and 


sGOODALL RUBBER COMPANY 


GENERAL OFFICES, MILLS and EXPORT DIVISION, TRENTON, N. J. 


Branches Philodeiphio . New York - 


Boston 


- Pittsburgh - Chicago - Detroit - St. Paul - Los Angeles 


Est. 18670 San Froncisco - Seattle - Portiand - Salt Loke City - Denver - Houston « Datributers in Other Principal Cites 


Reprint Policy 


small, individual orders of 
reprints of its articles PerroLeum 
Reriner makes a charge of 50 cents 
per copy WHEN REPRINTS ARE 
AVAILABLE 

The charge for tear sheets of a 
particular article when available is 
25 cents 

Cash or company 
should accompany all 
vidual” orders. 

This change does not affect the 
price for quantity orders of reprints 
(starting at 100 orders) which will 
be quoted upon request. Address 
Editor, Perroteum Reriner, Box 
2608, Houston 1, Texas. 


For 


requisitions 
such “indi- 





History of Helium Research 


Bureau of Mines Bulletin 486, Helium- 
Bearing Natural Gases of the United 
States, Analyses and Analytical Methods, 
C. C. Anderson and H. H. Hinson. Su- 
perintendent of Documents, U. S. Gov- 
ernment Printing Office, Washington 
25, D. C. $0.75 per copy 

Analyses of more than 2,100 samples 
of natural gases from 30 states, repre- 
senting Bureau of Mines surveys for 
helium-bearing gases made over the past 
33 years, is presented in tabular form 
and contains detailed information about 
the Bureau’ s methods of collecting and 
analyzing the samples. The bulletin 
sketches briefly the historical back- 
ground of the survey from the beginning 
of the government's helium program in 
1917 to the of 1948 

Such developments as the experimen 
tal helium-production under the Bureau 
of Mines, the beginning of commercial 
scale helium production at Fort Worth, 
Texas, by the Navy, and subsequent 
erection of the first Bureau of Mines 
helium plant at Amarillo in 1928 are 
included in the sketch as well as early 
discovery and problems 

The bulletin is authored by Anderson, 
assistant chief of the Bureau's Petro 
leum and Natural Gas Branch, and Hin- 
son, former assistant supervising 
engineer of the Bureau's helium plants 
at Amarillo, Texas. Obtainable only 
from Superintendent of Documents, ad- 
dress as listed above 


Recent AP! Publications 


Part IV —Low-Pressure Storage Tanks, 
from the Manual of Recommended Prac- 
tices for Refinery Inspections,- and AP/ 
Standard on Flanged and Welding-End 
Steel Wedge-Gate and Plug Valves for 
Refinery Use from API Standard 600; Di- 
vision of Refining, American Petroleum 
Institute, 50 West 50th Street, New York 
20. First priced at $1; second at $1.50 


Parts I, II and III of the refinery in- 
spections manual are still available 
through the API at the following prices 
Part “Process Equipment,” $3; Part 
Ii, “Pressure-Relieving Devices,” $75; 
and Part III, “Fire-Protection Equip 
ment,” $1 

Standard 600 was published as a ten 
tative bulletin in 1949 but the current 
edition has been revised slightly and ele 
vated to the status of a full standard 
changers; solvency recovery; gas hy- 
drates; dehydration of air and gases 


close 
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Carbon, Alloy and Stainless steel tubes are defined under CMP regulations as 
“controlled materials”. As such, they are critical materials. Not being a 
mind reader, “Mr. Tubes”—your B&W Tube Company representa- 
tive—needs a close look at the following facts in order to 
supply the available tubing most economically suited to 
your requirements. 





THE BABCOCK & WILCOX TUBE COMPANY 
Executive Offices: Beaver Falls, Pa. i. oo 

—- General Offices and Plar.ts ee ete eS 

Boover Foils, Po.—Seemiess Tubing; Welded Steiniess Stee! Tubing 

Allience, Ohio— Welded Corben Steel Tubing 
Seles Offices: Beaver Falls, Po. * Boston 16, Mass. * Chicago 3, I. 
Cleveland 14, Ohio * Denver 1, Colo. * Detroit 26, Mich. 
Houston 2, Texas . Les Angeles 15, Collf. . New York 16, N. Y. 
Philedeiphic 2, Pa. * St. Lewis 1, Meo. * Sen Francisco 3, Calif 
Syrocuse 2, N. Y. . Teronto, Ontario * Twlee 3, Okla. 
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Power-Saving Worthington Turbines Cut 
The Operating Costs Of Mechanical Drives 
Worthington Turbines are built in all sizes and types 
— including straight condensing, straight non-con- 
densing, extraction, mixed pressure extraction, low 
pressure and high back pressure — co meet the widest 


To MAK E you R STEAM range of requirements. Steam or gas driven, for me- 


chanical or generator drive, all are available with 
DO MORE WORK... governors for constant or variable speeds. If desired, 


control devices can be incorporated in the governor. 


<== 








to 1500 hp. Particularly adopted for : bd Geer. Sizes 
et fons, small blowers ond othe : r - P le unit with economical 
snonaty of construction ond reliability ore i 


. Siz 


























Mylti-Stege With 
Seperate Gear. like 
oll Worthington Multi- 
Stage Turbines, these 
ore available in oll 
types and ore readily 
edoptable to 

applications. Recom- 





_ 





Multi-Stage. Sizes up to 20,000 hp, and all types. Longer 


blode-life and more economical than single stage turbines 














For Low-Cost, Dependable Power. Check fully on 
the many advantages of Worthington Turbines. You'll 
discover what users the world over already know — 
that there's more worth in Worthington. Contact your 
nearest Worthington representative or district office, 
or write direct to Worthington Pump and Machinery 
Corporation, Steam Turbine Division, Wellsville, N.Y. 


WORTHINGTON 
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NEW EQUIPMENT and 
Manufacturers’ Literature 








1. Agitation Mixer 

Up to 16 standard fluid agitation 
speeds are obtainable with a new heavy 
duty Lightnin mixer developed by Mix- 
ing Equipment Company, Inc., Rochester, 
. Sizes are from one to 500 hp 
and most models operate at any one of 
16 standard AGMA output speeds, rang- 
ing from 16.5 to 420 rpm. Speed is 
changed by removing the cover plate 
and replacing the two gears with a dif- 
ferent pair, supplied by the manufac- 
turer, see picture. The change from one 
operating speed is made auickly without 
dismantling the unit or removing it from 
tank, and in most cases without even 
disconnecting the motor, Other features 
include: independent shaft suspension, 
interchangeable mounting brackets, and 
standard interchangeable impeller ccn- 
struction, with a wide choice of impeller 
shapes and sizes 


2. Delayed Coking 

“New Horizons—Lummus at Pan-Am 
Southern,” a brochure published by The 
Lummus Company, 385 Madison Avenue, 
New York 17, covers the delayed coking 
process generally while using Pam-Am 
Southern Corporation's El Dorado, 
Ark., unit as example. The economics 
and processing significance of delayed 
coking is discussed and a flow diagram 
of the Pan-Am Southern unit, including 
operating data, is reproduced. Sequence 
photographs which present each step in 
the coke making and handling cycle at 
E! Dorado are included 


3. Signal Bells 

Signal Engineering & Manufacturing 
Company, 154 West 14th Street, New 
York 11, features Explosion-Proof Bells 
in their latest bulletin. Operational and 
constructional features, design and as- 
sembly detail, underwriters approvals, 
and ordering information are among the 
subjects covered. Sectional views of va- 
rious types are shown 


For copies of manufacturers’ literature or more 
information about products described on these 


pages use the coupon below, circling the num- 
ber shown for each item desired. Or write the 


manufacturer direct to address as shown. 








4. Centrifugal Pumps 


Two new models 
have been added to 
the line of centrifugal 
pumps manufactured 
by the Wilson-Snyder 
Manufacturing Divi- 
sion, Braddock, Pa., 
of Oil Well Supply 
Company. Type ES, 
which is illustrated, 
is designed for vari- 
ous process applica- 
tions where continuity 
of operation is im- 
portant—temperature or pressure may 
be very high—hot or cold liquids are 
handled near their boiling points, and 
broad capacity range at high efficiency 
is desirable. The illustration shows the 
ease with which the pump can be dis- 
mantled for inspection without disturb- 
ing the piping or driver. Twelve pump 
sizes with 22 impeller designs provide 
operating ranges from 40 to 1500 gpm 
with differential heads from 40 to 1000 
feet and speeds from 1750 to 4000 rpm 
Type CS is a single-stage centrifugal 
recommended by the manufacturer for 
general service applications which call 
for dependability, strength and effciency 
at minimum cost. Six sizes provide over 


all operating ranges of: capacities from 
10 to 550 gpm. differential heads from 
15 to 160 feet, and speeds from 1750 to 
3500 rpm. 


5. Hand Barrel Truck 


New convenience in handling barrels 
is the Liftomatic Materials Handling 
Truck manufactured by Marvel Indus- 
tries, Inc., 5154 West Church Street, 
Skokie, Ill. The barrel is engaged and 
carried by two jaws (see picture) which 
close on the upper rim and carry the en- 
tire weight as there is no flooring to the 
truck. The truck handles either steel or 


FOR ADDITIONAL INFORMATION on products and literature mentioned in this section 
write the manufacturer direct or circle item numbers, cut out and mail this coupon. Prompt 
action is suggested so that data will be forthcoming without delay. 
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fiber drums, and is especially adaptabk 
to fiber drums. Lack of flooring permits 
the operator to release the barrel in the 
exact spot where the barrel is to be 
placed by merely releasing the grip on 
the lid. The jaws operate on a sliding 
unit permitting the operator to lift any 
size barrel directly from the floor. Built 
of heavy welded steel, the truck weighs 
45 pounds and is capable of carrying 
capacity loads. Comes in two wheel 
sizes, full roller bearings, and mounted 
on heavy duty, neoprene rubber tires 
Distributed by H & N Sales Engineer 
ing Company, 3217 South Main Street, 
Houston 


6. Single Seated Valves 

Valve Catalog 1500 B, issued by The 
Annin Company, 3500 Union Pacific 
Avenue Angeles 23, describes in 
detail the operation and performance of 
Annin valves, the Domo 
tor, elect: handwheel and 


single seated 


»-pneumatic, 


More Data — 


For additional information on New Equip- 
ment items or literature mentioned in this sec- 
tion, use the coupon on reverse side. Or write 
to manufacturer direct at address shown. 


Act today! 


7. Pen Recorder 


A new elec- 
tronic, high-speed 
pen recorder for 
measuring rapidly 
changing variables 
experienced in lab- 
oratory and test 
applications is 
made by Minne- 
apolis - Honeywell 
Regulator Com- 
pany. Full-scale 
signals which vary 
as rapidly as 20 
cycles a minute can 
be recorded on the 
new model, also 
those with peak- 
to-peak amplitude 
of ten percent ol 
scale which vary 
as rapidly as three 
cycles a second 
The “recorder will 
provide accurate 
engine testing where thrust of the en- 
gine is measured with a strain gauge.” 
Che pen recorder is applicable for spec- 


recording in rocket 


combination valves. Optional assemblies 
for specialized applications are shown 
Annin valves are applicable to most of 
the complex control problems com- 
monly encountered in the processing in- 
dustries, according to the company 
They are designed to accurately control 
hot or cold fluids of all types, including 
errosive and corrosive types. Available 
in a range of alloy construction material 
in line sizes from 4% up to 6 inches in 


series 15 through 60. Catalog 


8. Enclosed Motors 

Allis-Chalmers Mfg. Co., Milwaukee, 
Wis., has released a bulletin on types of 
construction and ratings of its improved 
totally-enclosed, tan-cooled motors with 
tube-type, air-to-air heat exchangers. A 
chart showing ratings of the motors, 
available in squirrel-cage, wound-rotor 


and Fast! 


trographic and other analyses where 
relatively high scanning rates and nar- 
row increments of change are encoun- 
tered in a measured variable 


and synchronous types for both hori- 
zontal and vertical installation, also 
gives a cross section view of the hori- 
zontal motor construction features. 
These features include capsule-type 
bearings, protected air intakes, and pipe- 
plug protected, tapped holes for check- 
ing air gasp with feeler gauges. 


9. Adsorption Fractionation 


A new method of adsorption fractiona- 
tion has been developed by Burrell 
Corporation, 2223 
Fifth Avenue, Pitts- 
burgh 19. The self- 
contained piece of 
laboratory apparatus 
separates, identifies 
and measures by 
volume of separated 
fractions any con- 
tacting gas. Identifi- 
cation is made by 
measurement of the 
thermal conductivi- 
ties and the volume 
of each fraction is 
arrived at by deter- 
mining the change in pressure of an 
evacuated system. Identifications and 
measurements of the gas fractions are 
recorded on a potentiometer to give a 
complete and automatic record of each 
analysis. An electrical mnection and 
approximately 300 milliliters of sample 
are all that is required for operation of 
the equipment which measures 3x 2x6 
teet 


10. Transmission Drives 


Information on the new HY-VO 
power transmission drives manufactured 
by Morse Chain Company, 7601 Central 
Avenue, Detroit 8 is given in catalog 
Number C 72-51. Data discussed in- 
cludes operating principles, highlights 
of design principles, performance ca- 
pacity, and installation and lubrication 
procedures 


11. Panel Controls 

Lower operating expense and reduced 
space requirements are improvements 
claimed by Bailey Meter Company, 1050 





cupric chloride 


suv Q', "4 if Ld LA PAY cor cost-sAVING PERFORMANCE 


A.R. WILFLEY & SONS, INC 
Denver, Cole., U.S.A. 

New York Office: 

1775 Broadway, New York City 


A leading Rocky Mountain refinery 
uses these two Wilfley plastic lined 
acid pumps for cupric chloride ser- 
vice in their g } tening 
process. Perfor y 
efficiency is high. Wetted pump parts 
feature extra long life. 











sives, hot liquids, acids and mild abrasives... 
all are handled on a continuous, trouble-free sched- 
ule by WILFLEY Acid Pumps. Actual production records of chemical plants all 
over the world prove the high efficiency, dependability, and substantial savings 


in operating costs of these famous pumps. 
Available in 10- to 2,000-G. P.M. capacities; 15- to 150-ft. heads and higher. 
Individual engineering on every application. Write or wire for details. 


WI LFLEYJc* PUMPS 
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You know at a glance with 


Rochester DIAL THERMOMETERS 


® LARGE, EASY TO READ DIALS 

® FAST AND ACCURATE 

@ RUGGED, STURDY CONSTRUCTION 
° 

. 





CORROSION-RESISTANT STAINLESS STEEL 
35 YEARS MANUFACTURING EXPERIENCE 


Send for Catalog No. IT-650, Rochester Repetoening Co., Inc 
38 Rockwood St., Rochester 10, N 


OCHESTER #2 


MANUFACTURING COMPANY, INC. 


KILLARK 


> answer for hazardous APC OCLL 





Wherever inf bles or expl ore handled. 
Made of Die-Cost ALUMALLOY to combine safety, 
compoctness, and strength. Special heat-resisting glass 
globe hos safety factor of four to withstand internal 
explosions. Easy to relamp. Sizes: 60W to SOOW, in 
ceiling, bracket and pendont types. Explosion proof 
junction boxes, switches, and fittings ore also manvu- 


factured by Killark. 


On rush jobs you cut downtime cost with SUPERIOR'S 
prompt retubing service because SUPERIOR saves you 
every minute. 

And you have no hold-up in putting new units into 
service when SUPERIOR builds your new heat ex- 

rs. 

Our engineers welcome the opportunity to discuss 
your problems. Call, write or wire TODAY for informa- 
tion or estimates. 


FABRICATORS OF 


© FRACTIONATING TOWERS | ano aime cove 
@® ABSORBERS @ SCRUBBERS CERTIFIED BY 
NATIONAL BOARD 
Phone—Amarillo 3-4395 


SUPERIOR MANUFACTURING COMPANY 


TER AS 








Bringing you a clear explanation of 





LIQUID EXTRACTION... theory...equipment 
--- processes used in industry 








for practical application in separating 
components of solutions 


ERE, for chemists, chemical engincers, 
and others in the chemical industry, is 

a complete review and organization of the 
subject matter related to the unit operation 
of liquid-liquid extraction. Sets forth the 
known facts about liquid extraction, outlin- 
ing the potentialities and limitations of ap- 
plying extraction to separation problems JUST OUT 
Correlates hitherto apparently unrelated 
data; gives detailed references to many original sources; includes 
essential equations and many illustrative examples to insure un- 
derstanding of all important phases of liquid extraction. 


LIQUID EXTRACTION 


BY ROBERT E. TREYBAL 
Prof. of Chemical Engineering, N.Y.L 


422 pages, 6x 9, 265 illus., $7.50 


Check this pling of the 

subjects covered in the book: 

* nozzles and orifices * stability of emulsions * sweetening processes 

. — lex liquid-liquid 
ulibria 

* refining indices . mes efficiency * etc 





* use of jets * solvent recovery 


Send orders to 
The Gulf Publishing Company 


P. O. Box 2608 + Houston, Texas 
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Ivanhoe Road, 

Cleveland 10, for 

their new Mini- 

Line. Information 

and controls for op- 

erating one or more 

boilers, turbines, or 

process umits are 

concentrated inf a 

space that is up to 

87 percent smaller 

than usual on Mini- 

Line equipment 

The three units in- 

troduced are: multi 

point indicator, se- 

lector valve, and a 

remote manual re- 

lay. Wherever pos- 

sible the manufacturer prefers to mount 
the Mini-Line instruments on a console 
type centralized control panel. The 
Mini-Line control panel may be entirely 
automatic, or individual units or entire 
systems may be controlled manually 
from relays 


12. Surge Control 


An industrial bulletin dealing with the 
problem of surge control in gas and air 
piping as well as a consultation and de- 
sign service in compressible fluid surge 
control is offered by the Burgess-Man- 
ning Company, Petroleum-Chemical 
Headquarters, 1203 Dragon Street, Dal- 
las. The advisory group is headed by 
R. L. Leadbetter, vice president of the 
company; A. P. Gallagher, applications 
engineer; and W. C. Vack, design engi- 
neer. The bulletin deals with the pul- 
sating flow of compressible fluids in pipe 
lines as a problem of dynamics that can 
be controlled by the application of 
“snubbers”. 


13. Industrial Equipment 


Bulletin Q-14 “Elliott Equipment for 
Power Plant and Industry” has just 
been released by Elliott Company, Jean- 
nette, Pa. Well illustrated, this booklet 
reviews the Elliott line and describes 
briefly the major steam and electrical 
products of the five Elliott plants. Mate- 
rial is organized into two sections cov- 
ering steam and related equipment and 
rotating electrical equipment 


14. U-Bend Pullers 

4 new hydraulic U-bender puller has 
been designed and is made by Key 
Company, 2605 McCasland Avenue, East 
St. Louis, IIL, because the return 
bend fittings on the old models were 
being damaged when taken down for 
cleaning and inspection. The hydraulic 
U-bend puller for Key Type 3600 fit- 
tings is said to reduce maintenance time, 
to eliminate damage to fillings caused 





. 
New Equipment 

(For additional information or literature check 

item numbers on mailing coupon, page 207, 

or write manufacturer direct.) 





by heating and sledging. It is claimed 
to have the added safety feature of pre- 
venting U-bends from falling out of 
fittings when suddenly released. “Simple 
and rugged, it is easy to operate.” One 
assembly can be used for a combination 
of fitting sizes and centers 


15. Driven Compressors 
Bulletin No. 113 issued by Clark 


Brothers Company, Inc,, Olean, N. Y., 
describes Model HLA, 17-inch by 19- 


CONCENTRATORS 


and Recovery Plants 


Nicolay Titlestad Corp. offers a specialized engineering 
service for those seeking experience, initiative, and engi- 
neering in building, or modernizing acid plants and 


concentrators of all types and sizes. 


Inquiries invited. No obligation, 


Nicolay TITLESTAD 


CORPORATION 
11 West 42nd Street New York 18, N. Y. 


| 
| 
| 
| 
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. 16. U-Tube Pallet Unit 
New Equipment 

(For additional information or literature check 
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or write manufacturer direct.) 





inch gas-engine-driven compressor. The 
HLA delivers 250 bhp. per power cylin 
der at 300 rpm. Four models are avail 
able: 5, 6, 8 and 10 cylinders with 1250, 
1500, 2000 and 2500 bhp. respectively 
Many of the HBA and HLA parts are 
interchangeable. Clark reports it has in 
corporated al] time-tried field proved 
high compression and precision features 
of the HBA into the HLA. The new 
model is recommended for gas trans 
mission pipe line use, for natural gaso 
line plants, gas utilities and various A method of packaging U-bend tubes 
other services for head exchangers has been developed 


How to renew old drums 


in just 7 minutes 


Tmrs right! Used drums restored to 
like-new condition... cleaned, paint- 
stripped, rinsed, dried, and repainted—in 
just 7 minutes! That’s how fast Oakite clean- 
ing works in one barrel-house. 
Reconditioning barrels and drums the Oakite 
way has these extra advantages: Fewer rejects 
.+. more uniform paint stripping . . . better 
adhesion for new paint. Elimination of paint 
build-up on steam coils ... no clogging of 
drains and sewers. 
Your Oakite Petroleum Service Representa- 
tive will gladly help you get better, faster 
drum-conditioning. Call him today. 


FREE BOOKLET wnoc: “i... 


conditioning—tells how to save time and money 
on other big cleaning jobs. Write Oakite Prod- 
ucts, Inc., 50D Thames St., New York 6, N. Y. 


OAKITE 


PETROLEUM SERVICE DIVISION 


by Wolverine Tube Division of Calumet 
and Hecla Consolidated Copper Com- 
pany, Inc., 1850 Guardian Building, De- 
troit 26, which permits direct installa- 
tion from shipping pallet-to-condenser 
on receipt at the customer’s plant. The 
idea is to nest U-tubes according to the 
customer's prints, and palletize them at 
Wolverine plants. This permits the 
movement of the condenser tubes di- 
rectly from the shipping pallet into the 
heat exchanger or condenser 


17. Radiation Meter 

“Cutie Pie” is what Tracerlab, Inc., 
130 High Street, Boston 10, has dubbed 
a portable radiation survey meter which 
is useful in measuring beta and gamma 
radiation in “hot” laboratories handling 
levels of radioactivity of the order of 
millicuries. A new circuit designed in 
cooperation with the National Research 
Council of Canada at Chalk River, 
makes use of the principle of inverse 
feed-back, permitting stable operation 
and a large reduction in the time con- 
stant which is now only 1.5 seconds on 
all ranges. The SU-1E radiation survey 
meter has three full scale ranges of 15, 
150 and 1500 mr/hr. Gun-shaped, the 
instrument is handy for getting into in- 
accessible places 


18. Air-Fuel Controller 


An air-fuel ratio controller manu- 
factured by Leeds & Northrup Com- 
pany, 4934 Stenton Avenue, Philadel- 
phia 44, Penn., adjusts air flow to fuel 
flow changes rapidly, yet without cycl- 
ing, according to the manufacturer. Ap- 
plicable to oi] or gas firing, it meters 
both fuel and air flow for maximum 
accuracy of control. Available for use 
where ratio control alone is desired, this 
instrument is a component of L&N In- 
tegrated Control of temperature, draft 
and combustion of large fuel-fired fur- 
naces and kilns. Models are available 
for either electric or pneumatic control 
valve. The controller comes in a single 
instrument case which fits into standard 
panel cutouts. Ratio range extends from 
50 percent deficiency to 100 percent ex- 
cess air 


19. Draft instruments 


A functionally designed fully indexed 
bulletin on its line of draft and low 
pressure instruments is offered by The 
Hays Corporation, Michigan City, Ind 
The bulletin discusses indicators, re- 
corders, and controllers. A two-page ap- 
plication table is included to aid the 
reader in selecting the correct instru- 
ment for specific conditions. Features 
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Refinery Expansion by Million 
Barrels Daily Held U. S. Need 


Special to Tas WALL STREET JOURNAL 
SAN ANTONIO—The nation must add 
700,000 barrels a day to its basic crude oil 


refining capacity by the end of 1952 and 
a million barrels by the end of 1953. 

Bruce K. Brown, deputy administrator of 
the Petroleum Administration for Defense, 
brought this measure to the Western Petro- 
leum Refiners Association in convention here 
yesterday. 

By the end of 1956, Mr. Brown said, new 
basic refining capacity must exceed ‘1,600,000 
barrels a day. If possible, he said, these goals 
will be reached without recourse to special 
loans under the Defense Production Act or to 
government-owned plants. New construction 
will be encouraged by tax amortization and 
material priorities. q 

. Basic refining projects already approved” 
from the standpoint of tax certification, tBe 
deputy administrator noted, will require the 
investment of $318 million of private funds 
and will increase national petroleum refining 
capacity by 370,000 barrels a day. 3 

“Unless and until P. A. D. is convinced 
the necessary expansion of basic refining: ca- 
pacity cannot be accomplished by normal 
methods,” Mr. Brown declared, “it will not 
recommend special loans under the provision 
of the Defense Production Act. Such tax- 
payers’ money as is available should, we be- 
lieve, be used for necessary projects which’. 


offer smaller hope of attainment by normal 
e 


methods of finance.” 

Mr. Brown added the goals he named for 
the next few years “may be insufficient if 
international tensions increase.” 

Besides finished products of the type nor- 
mally needed, Mr. Brown said: “There is also 
a highly pressing need to increase our capacity 
to produce special military products, such as 
jet fuel and aviation gasoline, and to produce 
critically needed products such as benzene.” 
Such production, he noted, is dependent on 
the desired increase in basic capacity, how- 
ever. 

At present, he said, there is a special need 
for greater dispersal of refineries into safe 
interior locations. 
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__ barrels by the end of 1953.” So states the article on the lefe. 


REFINERY 
EXPANSION by 


1000 000 


, 


—— 
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jor’ must add 700,000 barrels a day to its basic 
refining capacity by the end of 1952 and a million 


bs oi 


If, after giving that some thought, you cannot arrive at a 
satisfactory answer, your best solution is to call REFINERY 
ENGINEERING Company. Treco is geared to deliver a 
complete refinery service including: 


Economic Studies — reports on operating cost, yields and 
profits on any p construction. Determination of 
pro) type of plant to give you quickest realization of 
profit a highest return on investment. 


Analysis — of space and facility requirements, site selection, 
appraisal and project organization. 


Design — Before any phase of drafting is done, Treco’s 
Process, Mechanical, Electrical and Civil Engineers have 
assembled and coordinated all necessary data bearing upon 
the satisfactory completion of any planned construction. 
Treco’s drafting department can then quickly and un- 
erringly complete the plans with assurance that every 
factor, bearing on the economical and profitable operation 
of the plant, has been incorporated. 


Construction — Treco an abundance of heavy 


equipment, sufficient for the largest and most complicated 
construction job. Heavy rigging and erection work have 
long been a specialty with our organization and trained 
crews, who know their business, assure that your plant 
can be “on stream” in the minimum time. 





Contact REFINERY ENGINEERING Compiiny NOW. Learn how 


Treco can help you to greater, more economical 


production 


in 1952, 1953 and the years to follow. Naturally, this will 
not obligate you in any manner. 


5-5561 © TULSA, 
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- Avenues, Philadelphia 44. Mixing and 22, Vault or Manhole Cover 
New Equipment diverting services for which three-way 


(For additional information or literature check valves are employed as well as type of 
item numbers on mailing coupon, page 207 disc and mode of control used for these 
or write manufacturer direct : 
services are described. Technical data 
on materials, body pressure ratings, 
maximum differential pressure or drop 
such as calibrating springs, diaphragm and flow-lift characteristic charts are in- 
units, and differential valve assemblies luded. Specification Sheet No. 416-1 
are explained. Size, scales, ranges, cases, 
etc., of each instrument are illustrated 
and discussed. Bulletin 51-667 21. Spray Nozzles 
Spray Nozzles for water cooling, air 
20. Diaphragm Motor Valves conditioning and for general industrial 
Specification sheets covering theory, uses are discussed in the new Yarnall- 
applications and engineering data on Waring Company, Mermaid Lane, Phil- 
deluxe and medium-priced models of adelphia 18, booklet. Specifications and 





three-wa ntrol valves have been pub ilustrations of spray nozzles as well as 
lished by Brown Instruments Division, listed advantages and uses. Factors of 
Station 40, Minneapolis-Honeywell Res recooling water are reviewed and equip 


ulator Compa Wayne and Windrin met r cooling ponds is discussed 


The Safety Counterbalanced Vault or 
Manhole Cover made by The E. H. 
Wachs Company, 1527 N. Dayton 
Street, Chicago 22, utilizes carefully de- 
signed counterbalances for one-handed 
operation in lifting the cover to vertical 
open position. Because of the counter- 
weights, the cover will not slam down; 
when closed it can be opened from in- 
side the vault by one man. The “tamper 
proof” lock cannot be opened without 
the key-handle. The counter balance 
structure protrudes less than six inches 
from the wall, and has a 30-inch square 
opening. Made with a heavy duty cast 
iron frame and ribbed steel cover ma- 
chined for accurate rattle proof fit, the 
cover is recommended by manufacturer 
for use with valve, meter, transformer, 
or any underground vaults 


23. Radiation Detector 


A specific for routine contamination 

check in radioactivity laboratories, the 

SU-3B laboratory monitor manufactured 

by Tracerlab, Inc., 130 High Street, 

Boston 10, is a direct reading, a.c. oper- 

ated, instrument having three full-scale 

meter ranges of 200, 2000 and 20,000 

2 salt counts per minute. It comes completely 

We off ra highly spec alized a ulac- equipped, including a mica end-window 
Geiger tube, enclosed in a detachable 


turing service to meet your needs for... probe assembly connected to the instru 


ment by a convenient length of flexible 


cable. Weighing 17 pounds, the monitor 
+ an is cased in a walnut cabinet and has a 
clip at the left for holding the Geiger 
tube horizontally near the table top 
ge INDUSTRIAL FINISHES when not “exploring” with the probe 


Our intimate contact with the huge chemical plants of the wea 3! ony 
“ Solve Your ‘Sour’ Gas Problem” is 
Gulf Coast enables us to serve the petroleum industry more the title of a bulletin issued by Black, 
. . needs Sivalls & Bryson, Inc., 7500 East 12 
effectively and economically. May we discuss your ' Street, Kansas City 3, Mo., to publish 
information on what the BS&B Desul- 
furizer is and how it works. The middle 
spread is a fold-over diagramatic draw 
ing of a complete desulfurizing hook up 
It also includes notes on operating data 
as well as factors to consider when se- 

lecting a desulfurizing unit. Bulletin 


a 
COAST paint & L ( pape 
A y lo d by Refrac- 
ain TP TIA SUEETSE =A new catalog prepared by, Refrac 


Street, New York 5, explains where, 


P. Oo. BOX 1113, HOUSTON 1, TEXAS when and how to use refractory and in- 


sulating materials of various types in 
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industrial heat processing and heat gen- 
erating equipment of all kinds. Subject 
material covers cements, brickwork, 
chrome, and such specialties as molding 
mix, gun cement, baffle mix, etc. Among 
building materials described are plastic 
fire brick, insulating block, wool blanket 
insulation, plastic insulation, and other 
insulating requirements 


26. Steel Erection Hoist 


“Iron Workers’ Special,” a hoist man 
ufactured by American Hoist & Derrick 
Company, St. Paul, Minn., is said to get 
positive load control through a torque 
converter, anti-friction bearings, and air 
operated, contracting type tandem band 
clutches which permit an operator to 
* his load into position accurately 
and smoothly. Brake linkage between 
foot pedals and contracting bands is 
anti-friction bearing mounted for easy 
operation. Safety features include a 
back-up brake that engages automatical- 
ly on reversal of the drive shaft, ratchet 
rings of forged steel with compression 
type dogs and overload regulating air 
valves which permit clutch slippage in 
case loads become “snagged” or “hung 
up” while being hoisted. Basically a 
two-drum hoist, it will handle three if 
desired. Three models are available in a 
range from 14,000 pounds to 25,000 
pounds with single line pull 


“tee 


27. Combustion Meters 

The Hays Combustion Meter, or 
CO, Recorder, manufactured by The 
Hays Corporation, Michigan City, Ind., 
is a guide index to the efficiency of any 
fuel burning operation and operates on 
the Orsat principle of volumetric meas- 
urement and chemical absorption to an- 
alyze combustion gases. The method is 
to trap and measure a sample of flue 
gas and then to pass it through an ab 
sorbing chemical which removes the 
carbon dioxide component of the gas 
mixture. After absorption, the sample 
is again measured and its volume com- 
pared to the original sample. The differ- 
ence before and after absorption gives 
the exact percentage of carbon dioxide 
absorbed by the chemical. This is re- 
corded on the chart at the end of each 
analysis which is about every two min- 
utes 


28. Rollo Valves 

Worthington Rollo Valves, shown in 
Bulletin W-404-B4, discusses the valve 
features offered by Worthington Pump 
and Machinery Corporation, Harrison, 
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viscous liquids, 
rhe Rollo valve 
drop 


N. J., for use with 
and liquids with solids 
cover is heavily constructed of 
forged carbon steel and acts as spring 
retainer and stop for valve. The Rollo 
spring is corrosion resistant 18-8 stain 
less steel, ground flat on the ends, The 
Rollo valve is drop-forged 11-13 percent 
chrome alloy steel, hardened to 325-360 
Brinell. Face is spherically ground for 
line contact with seat. The Rollo valve 
seat is same as for Worthington Wing 
Valves 


29. Gate Valves 

“Cast Carbon Steel Gate Valves” is a 
new catalog put out by Pacific Valves, 
Inc., 3201 Walnut Avenue, Long Beach 
7, Calif., to explain their line of small 
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(For additional information or literature check 
item numbers on mailing coupon, page 207 
or write manufacturer direct.) 


size merchandise. Included in the cata 
log are 600 pound O. S. & Y., Bolted 
Bonnet, % to 2 inches; O. S A 
Union Bonnet, % to 2 inches; Inside 
Screw, Union Bonnet, 4% to 2 inches, 
as well as engineering data, dimensions, 
materials and list prices. Catalog 


30. Miniature Geiger Counter 
The nooper”, a low-priced Geiger 
Counter which weighs only 1% pounds, 
is manufactured by Precision Radiation 
Instruments, Inc., 4113 West Jefferson 


Cooling Water 


Problem 
Weer s the m 


However ts 
voriety of nor aer 
tself, the plant eq 
The proper 
problem whatever 
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f scientif ntroi 
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in the solution of all industrial water 


ade BETZ w 


of experience have 
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Publication 


probiem 


iter 











New Equipment 
(For additional information or literature check 
item numbers on mailing coupon, page 207 
or wrjte manufacturer direct.) 





Boulevard, Los Angeles 16. This minia 


ture counter measures 14 by 3 by 5 
inches and will fit into the palm of the 
hand. Simple to operate, it uses an ordi- 
nary flashlight battery for power, is sup- 
plied with an earphone, a radioactive 
sample and complete instructions. The 
miniature amplifier gives a loud signal 
when near radio-active material. The 
“Snooper” comes in a plastic case 


31. Pneumatic Standards 

A booklet containing J. I. C. Pneu- 
matic Standards for Industrial Equip- 
ment, recently adopted by the Joint 
Industry Conference on Pneumatics as 
the desirable quaJity requirements to be 
of pneumatic machin 
ery and equipment, is offered as a serv- 
ice by Miller Motor Company, 4027 N 
Kedzie Avenue, Chicago 18 


specified by users 


PATTERSON 
. Side Entering 


-| eee 


AGITATORS 


for every refining need! 


@ Outside packed—without stopping unit. Dependable, 
trouble-free operation in V-belt or geared drives. Send 


for details. 


The Patterson Foundry and Machine Company 
East Liverpos’, Orie, v. s. A. 


BALTIMORE 


ENVE 


The Patterson Foundry oad Machine Compeny,. Canada) Limited 


Teronto, 


u 


Canada 


TREA 


32. Fire Killing Foam 

Aer-O-Foam 99, a liquid type me- 
chanical foam for use on fires involving 
polar solvents or petroleum products is 
marketed by the National Foam Sys- 
tem, Inc., West Chester, Pa. In demon- 
strations, National Foam officials said, 
Aer-O-Foam provided a smothering, 
close-knit blanket of fire-killing foam 
and did not readily break down or dis- 
integrate on fires involving methyl, 
ethyl, isopropyl alcohols, esters, ketones 
and ethers as well as petroleum prod- 
ucts. It is claimed that once the foam 
mass is broken, it quickly reseals and 
the foam spreads across flaming fluid 
smothering flames completely, and mak- 
ing reignition impossible 


33. Welding Fittings 

Bonney WeldOlets is ~ newest cata- 
log published by Bonney Forge & Tool 
Works, Allentown, Pa. The illustrated 
booklet contains information on trade 
practices, descriptions of WeldOlets, 
butt-welding, ThreadOlets, WeldOlets, 
and socket welding. Further sections 
contain installation instructions and dia- 
grams illustrating sectional views of 
WeldOlet, butt-welding properly at- 
tached to run pipe, as well as complete 
technical treatment of such data as code 
and design, T-P ratings, material speci- 
fications, etc. Catalog Number W-3 


34. Heavy Duty Thermometer 

A new all-purpose thermometer pro- 
tected by a welded stainless steel case 
is made by Tagliabue Instruments Divi- 
sion, Weston Electrical Instrument Cor- 
poration, 614 Frelinghuysen Avenue, 
Newark 5, N. J. The new thermometer, 
TAG Model 8689, incorporates heavy, 
corrosion-resistant stainless sheet steel 
in functional design for use in any weather 
conditions. The scale is large, clear, and 
ranges from minue 40° F. to 400° F 
Arched “bows” and flanged edges of the 
case provide wide angle vision; wide 
open spaces around the bulb ensure 
maximum air circulation for true read- 
ings. A special feature is the removable 
scale a, tube unit for easy replacement 
in case of breakage 


35. Core Knockout 


Photos and line drawings illustrate 
core knockout and casting cleaning in 
a Pangborn Corporation, Hagerstown, 
Md., booklet on “Hydro-sand Blast and 
Core Knockout; Custom and Unit Type 
Installations.” Hydro-sand Blast specifi- 
cations are listed and operations are 
discussed in relation to both foundry 
and oil fields. Also included is a sche- 
matic drawing of a typical installation 
before and after core knockout and 
cleaning, illustrati Hydro-sand Blast 
in operation 


36. Potentiometer 

Brown ElectroniK Strip 
Control Potentiometer 
manufactured by Brown Instruments Di- 
vision of Minneapolis-Honeywell Regu- 
lator Company, Wayne and Windrim 
Avenues, Philadelphia 44, combines the 
advantages of pneumatic control with 
the strip chart instrument. The elec- 
tronic “Continuous Balance” operating 
principle ot the ElectroniK, in 
union with the latest pneumatic control 
mechanism, the Air-O-Line, is said to 
provide an accurate and responsive in 
strument that possesses a simplicity and 


The new 
Chart Pneumatic 


Brown 
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CONTINUOUS CONTROL OF VAPOR PRESSURE 


with the new, exclusive Foxboro dVp Cell 


This revolutionary development by Foxboro intro- 
duces new simplification in distillation processes. 
Automatically measuring and transmitting vapor 
pressure differential, it eliminates time-consuming 
laboratory analyses in fractionating tower opera- 
tion . .. permits tapping off fractions of any desired 
vapor pressure, within precise tolerances, continu- 
ously and automatically. 

In the dVp Cell, the vapor pressure at any speci- 
fied point in the column is continuously compared 
with the vapor pressure of a sample of the material 
desired at that point. The sample is contained in 
a bulb immersed in the liquid. The dVp Cell meas- 
ures the difference between the two vapor pres- 
sures and transmits this difference to an autematic 


OX BOR 
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controller on the process. Changes in temperature 
affect product and sample equally, and hence have 
no effect on the differential measurement. 

Detecting small pressure differences accurately, 
the new dVp Cell is not injured by high unbalanced 
pressures. It uses no mercury, is compact and easy 
to install. Self-contained manifold permits quick, 
easy filling of sample bulb with the reference fluid 
without special equipment, and without disassem- 
bly of the cell. 

Write for detailed information on this unique 
new Foxboro development. Inquiries concerning 
unusual or experimental applications especially 
invited. The Foxboro Company, 746 Neponset 
Ave., Foxboro, Mass., U.S.A. 


RECORDING « CONTROLLING - INDICATING 


INSTRUMENTS 











107,000 Bbls. OIL WASTE 
WATER TREATED DAILY BY 
SINGLE HARDINGE CLARIFIER 


TOTAL COST—*/2 MILL PER BBL. 


This 57’ x 150’ Hardinge Rectangular Clarifier is treating 
107,000 barrels of waste water daily-removing the float- 
ing oil and solids at a total operating cost of one-half mill 
per barrel, or 0.0012 cents per gallon. Approximately 50 
barrels of oil per day are recovered. 


The influent contains 3 to 5 milliliters per liter while the 
effluent tests show two-tenths to four-tenths milliliters 
per liter. Waste is treated with 25 to 45 p.p.m. aluminum 
sulphate and 5 to 9 p.p.m. activated silica. 


Operating costs include labor, chemicals, repair, main- 
tenance, taxes and utilities. 


This is but one of the many installations where Hardinge 
equipment is playing an important part in the ever- 
growing waste treatment picture. Write us about your 
waste treatment problem today. 


em wien G E 


COMPANY, INCORPORATED 


YORK, PENNSYLVANIA— 240 Arch St. Main Office and Works 


NEW YORK 17 @ SAN FRANCISCO II @ CHICAGO 6 @ HIBBING, MINN. @ TORONTO | 
122 E. 42nd St. 24 California St. 205 W. Wacker Dr. 2016 First Ave. 200 Bay St. 
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fineness of full automatic operation. The 

strip chart type controller contains the 

advantage of a full ll-inch calibrated 

chart width and over 120 feet of chart 
| length 


| 37. Packings and Gaskets 


A catalog describing the 95 most pop- 
ular packings and gaskets in their line 
has been issued by the Packing Divi- 
sion of Raybestos-Manhattan, Inc., 

| Manheim, Pa. The catalog furnishes 
| complete description of construction, 
service recommendations and size in- 
formation on each item. A feature of 
this new catalog is the recommendation 
| charts showing specific recommenda- 
tions for a wide variety of applications. 


38. Heat Transfer Units 





The new standard line of electrically 
heated Dowtherm heat transfer units 
offered by Struthers Wells Corporation, 
Warren, Pa., is supplied complete with 
instruments, piping, insulation and other 
accessories, and is ready for immediate 
use upon delivery. Capacities range from 
100-500,000 Btu.’s per hour, and tem- 
peratures range to about 750° F. using 
Dowtherm as a liquid or vapor medium 
For further description refer to page 212 
in the June issue 


39. Radiators Catalog 

Young Radiator Company, Racine, 
Wis., and Mattoon, IIL, has available a 
new company catalog, No. 1651, cov- 
ering its line of “Mono-Weld” radi- 
ators which shows the design features 
and accessories for both the one-piece 
and sectional-type cores One-piece 
“Mono-Weld” radiators are available in 
various sizes capable of dissipating from 
70,000 to 80,000 Btu. per hour under 
standard conditions. The sectional-type 
core units are of larger size ranging in 
capacity from 960,000 to 3,250,000 Btu 
per hour. 


40. Cellular Rubber 
Rubatex, closed cellular rubber, is de- 
scribed in a new catalog put out by 
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Rubatex Division of Great American AND GAIN INCREASED EFFICIENCY 


Industries, Inc., Bedford, Va. The man- 
ufacturer explains how the properties of 
Rubatex have been improved to meet Prevent STEM and SPRINC; break- 
the recently revised ASTM standards 

and methods of testing. Principal steps 
in manufacture are illustrated by photos 
Rubatex is composed of minute individ- impact shock 
ually sealed rubber-walled cells filled 
with inert nitrogen. It is claimed to be 
impervious to moisture 





age. Exclusive double shock ab- 


sorber built into Sims valves stops 


Stop wear. Long guide of ROTATOR 


41. Gaskets prevents cocking of DISC —assures 
United States Gasket Company, 602 
North 10th Street, Camden, New Jer- tion of valve disc to increase service 
sey, has published a new general 
catalog. The book is divided into two 
sections, the first covering Ajax spiral 
wound gaskets and a complete line 
of metal, metal-asbestos and cut gas- Keep seating surfaces leak-free. 
kets from any material to standard 
sizes or to specifications. The second 
half of the catalog contains an introduc- DISC will rotate every time it lifts 
tion to Teflon, its properties and uses, at 
followed by detailed information on the 
various Teflon products. Also included the same spot or require frequent re- 
is a page outlining the Teflon products 
available The catalog is iHustrated with placeinent You get three times 
photographs and line drawings longer wear from seat and disc— 


even opening. Rotator controls rota- 


life—protect spring against crushing 


Only Sims guarantees the valve 








Does not hammer up and down on 


guaranteed 


42. Aluminum Paint 

Bulletin Number 536 describing MD Stop valve slam and knock. Quiet 
56 SW Aluminum Paste and its use in 
the pigmentation process of aluminum 
paints is issued by Metals Disintegrat- moving parts and cutting resistance 
ing Company, Inc., Elizabeth, N. J. to flow through the SEAT...with 
Used for exterior painting “it yields e 
whiter, brighter films with suppressed patented inclined ribs. This reduc- 





operation is gained by cushioning 





high-lighting and spotty glare, result- tion of resistance allows cylinders to 
ing in elimination of overlap marks 

and irregular checkerboard area pat- fill completely. Pump capacity is in- 
terns and on interior surfaces, it pro- creased 20°, 

vides greater brightness.” Manufacturer 

claims the greater degree of whiteness 

improves the appearance, maintains its 

color longer and so requires less fre- 

quent painting 


/. 


43. Mobile Fire-Fighters h 


at 


Sims valves are made in sizes from ‘apenas 
, 2%" to 154%," to fit any reciprocat- 
A fire fighting trailer that carries 200 ing arf Valves supplied ready 
gallons of water right to the fire is the | © install—cast in individual units 
product of Preakness Engineering Com- | er in complete plates, 
pany, 972 Broad Street, Newark 26, N. J. 
Described as intermediary between the 
hand extinguisher and the self pro- 
pelled fire truck, the trailer is equipped 
with 300 feet of fire hose connected to 
a mono-type construction water tank 
integrally welded to the chassis. The hoe, they werk-—oliceney and compariccn hare 
water can be discharged in straight Send for 
stream or water fog, or it can be used 
with a mechanical foam nozzle. The VALVE co. INC 
portable gasoline driven pump can be 8 ° 


used to suck water through the suction 
pare elle -cessory | 145 HUDSON ST., NEW YORK 13, N. Y. - M& M BLDG., HOUSTON, TEXAS 


hose from any water supply. Accessory 
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equipment includes nozzles, extension 
ladder, fire axe, portable extinguisher 
and suction strainer 


44. Plastic Packings 

Plastic Packings are featured in a 
bulletin issued by the Packing Division 
of Raybestos-Manhattan, Inc., Man- 
heim, Pa. The “versi-pak” non-jacketed 
plastic packings which the manufacturer 
claims is a dense, relatively inert pack 
ing with high compressibility that pro- 
vides positive sealing at high pressures 


Above beorings ore manu- 
factured for Foxboro and 
Metric Meters. Bearings are 
else monvfaectured for all 
other type meters and con- 
trollers 





Booths 732 and 734. 


ae er a 


e Let this one |. |. C. Precision Bearing be 
all your cost. It’s proved in the field in the 
most severe operating conditions in all types 
of mercury flow meters and controllers. It’s 
the positive solution to leaking, freezing, 
corrosion and friction. The 


Freezing Bearing is a sealed-pack unit and 


does not require lubrication at any time. 
The friction is reduced to a minimum, and 
remains constant at low or extreme high 
pressures. It does not require any shaft end 
thrust, therefore no adjustment is required 
at any time. Installation is simple. 

Adapted for any type mercury meter or 
controller, as well as any special instrument 
application where long life, low friction and 
increased accuracy is desired. 

For savings in initial cost, replacement 
and maintenance, specify the proved I. |. C. 
Non-Freezing Bearing. This is NOT a Teflon 
Bearing. 


Visit the Sixth Netionel Instrument Exhibit at the Sam Houston Coll- 
seum in Houston, Texas, September 10-14, 1951. See our display in 


while maintaining relatively low pres- 
sure on the packing gland, is discussed 
Made in two types, it is available in 
black with graphite for general use, and 
in white non-graphited form for use in 
food handling equipment and other spe- 
cial services. Description and service 
recommendations covering R-M Univer- 
sal plastic packing is included 


45. Masonry Blades 


“B-R” represents the break-resistant 
quality of an abrasive blade manufac- 
tured by Clipper Manufacturing Com- 
yany of 2800 Warwick, Kansas City 8, 
Mo. It is claimed that dropping, twist- 
ing in the cut, or bending will not dam- 
age the new Clipper “B-R” blade. Man- 
ufactured in layers of glass fiber cloth 


L tC. Non- 








impregnated with resins and silicon car- 
bide, the material is then pressed under 
hydraulic pressure and processed in 
kilns where the temperature is scientifi- 
cally controlled to insure a resilient and 
tough blade. Most effective performance 
is claimed in soft materials such as lime- 
stone, sandstone, light aggregate con- 
crete products and dry press refracto- 
ries, etc. Clipper Metal Bonded Dia- 
mond Blades are recommended for hard 
materials. The “B-R” is “‘especially 
adaptable for work where a true cutting 
level is impossible to maintain, causing 
the blade to bend or twist.” 


46. Turbines 


Technica! data for the vertical drive 
steam turbine have been compiled and 
issued in booklet form by The 
Whiton Machine Company, New Lon- 
don, Conn. This type drive is built in 
three general sizes, 14-inch rotor BTV, 
24-inch rotor BKV, and 36-inch rotor 
BEV, handling industrial applications 
up to 600 hp. with thrust loads of 8000 
pounds or more and steam conditions as 
high as 900 psig. and 900° F. total tem- 
perature. Booklet gives facts applicable 
to refineries, marine cargo, geared cir- 
culating and boiler feed pumps. Booklet 
VT351. 


47. Packing Rings 


Conclusions recently drawn by Ray- 
bestos-Manhattan engineers in_ tests 
performed at the Franklin Institute 
Laboratories are the text of the new 
R-M bulletin “Vee-Flex Packing Rings” 
by Raybestos-Manhattan, Inc., Man- 
heim, Pa. Drawings show the photo- 
elastic stresses produced with polarized 
light in two different types of rings, one 
with flat surfaces of conventional rings 
and one with the convexly curved sur- 
faces used in the Vee-Flex ring 


48. Stainless Pipe 

Data sheets giving pertinent informa- 
tion about Schedule 5 light wall stain- 
less steel pipe are being printed by The 
Carpenter Steel Company, Alloy Tube 
Division, Union, N. J. Schedule 5 pipe 
recently was approved by the Correla- 
ting Comittee of the American Stand- 
ards Association and is expected to fill 
the gap created by the short supply of 
nickel and other alloys formerly used 


49. Heat Insulation 

“The Story of Kaylo” describing 
Kaylo calcium silicate products and 
their uses, is distributed by the Kaylo 
Vol 
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Division of Owens-Illinois Glass Com- 
pany, Toledo 1, Ohio. Contents cover 
research and development of hydrous 
calcium silicate products as well as de- 
scription of properties and product uses. 
Illustrations show the fire resistant 
qualities of Kaylo laminated panels and 
firedoors 


50. Oil Combustion Systems 

A new Peabody Engineering Corpo- 
ration bulletin describing in detail the 
Peabody Constant Differential System 
for use on oil combustion installations 
has been published by Peabody Engi- 
neering Corporation, 580 Fifth Avenue, 
New York 19. Text contains informa- 
tion on the CD pump system and 
principles of control, the valve system, 
the straight mechanical burners, and the 
Peabody CD Pump system. It also con- 
tains the Southern California Edison 
chart. Bulletin 109-B 


51. Manual Valve 

Barksdale Valves, 1566 East Slauson, 
Los Angeles 11, manual on ‘Shear-Seal’ 
valves covers the entire range of shut- 
off, selector, and manipulator valves. for 
pressures from zero to 6000 psi. It contains 
explanatory copy and illustrations of the 
patented ‘Shear Seal’ principle: A pressure 
balanced, self aligning, tubular valve seat 
maintains intimate contact with an op- 
tically flat porting disc. Flow passages 
are opened or closed by the rotary 
movement of this disc. Fluid flow is 
always through the center of the ‘Shear 
Seal’ never across sealing surfaces 


52. Liquid Measuring Guide 


Bulletins intended to guide the selec- 
tion of meters for measuring chemicals, 
petroleum products, and other liquids 
with varying corrosive characteristics 
are issued by Rockwell Manufacturing 
Company, 400 North Lexington Avenue, 
Pittsburgh. Rockwell industrial meters 
are built of a variety of metals and other 
materials and are assembled to specifica- 
tion depending upon service conditions 
They range im size from one-half to 
three inches, measure in gallons, Impe- 
rial gallons, barrels, or liters, have to- 
talizer capacity up to seven figures and 
are available in six types of registers 
Industrial Meter Bulletin No. OG400 


53. CO, Recorder 

4 condensed bulletin (51-553) dealing 
with the automatic CO, Recorder mar- 
keted by The Hays Corporation, Michi- 
gan City, Ind., explains the application 
of the instrument and a description of 
the principle of operation, complete with 
a detailed, two cover, schematic draw- 
ing. Such features as temperature 
compensation and self leveling are dis- 
cussed; installation and sampling are de- 
scribed. 


54. Gas Conditioning 

Gas conditioning and Blaw-Knox gas 
equipment are the subjects of a bulletin 
published by the gas equipment depart- 
ment of Blaw-Knox Division of Blaw- 
Knox Company, Pittsburgh 19. Re- 
search bulletin No. 2353 contains photo- 
micrographs showing the effects of eng 




















WRITE FOR Bulletin D-27 for technical information, 
Cc. M. KEMP MFG. COMPANY, 
405 E. Oliver St., Baltimore 2, Maryland. 
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trained wet and dry dusts, a review of 
a new method for determining the en- 
trained dust and oil content of gas 
streams—a “yardstick” developed by 
the Blaw-Knox research department, as 
well as photos of the testing apparatus. 
The section describing gas cleaners con- 
tains graphic aids on how to determine 
size to be used. Bulletin 


55. Phoscote Process 


Information on the pickling and paint- 
ing of steel plates, angles, channels and 
other shapes produced by rolling are 
discussed in a booklet, “The Phoscote 
Process,” published by Chicago Bridge 
and Iron Company, Chicago 4. The com- 
pany says the Phoscote process removes 
mill scale from steel plates and shapes 
by immersing the material in baths of 
sulfuric acid, wash water and phos- 
phoric acid. The process provides a 
clean, dry surface with a coating of iron 
phosphate that improves the bond be- 
tween the prime coat of paint and the 
steel. Booklet 


56. Corrosion Data 

Notebook” published by 
The Carpenter Steel Company, Alloy 
Tube Division, Union, N. J., contains 
data on the corrosion resistance of vari- 
ous types of stainless tubing and pipe 
In addition to providing data on types 
of corrodent at various concentrations. 
the notebook describes general types of 
corrosion, such as intergranular, gal 
vanic, atmospheric and pitt-type 


“Corrosion 


57. Leak Detector 
r 


George W. Gates & Company, Inc., 
of Hempstead Turnpike and Lucille 
Avenue, Franklin Square, Long Island, 
has developed a lamp which generates 
a long wavelength ultraviolet ray. Nat- 
ural and synthetic materials fluoresce 
under the influence of rays from carbon 
arcs and mercury lamps to disclose 
leaks of liquids in vessels of all kinds. 
The new lamp, known as the Raymas- 
ter Model TFS4-B90 black light 
exploring lamp, can be operated on a 
battery to prevent power circuit shock 
in wet conditions. The simple method 
of operation is to add a dilute fluo- 
rescing agent into the container being 
tested, and then in the darkness, to 
throw the black light on the vessel sur- 
face to watch for the telltale fluorescent 
liquid seeping through 





More Accurate 
Level Reading 
of LOW 


TEMPERATURE 
LIQUIDS... 


JERGUSON 


Large Chamber 


NON-FROSTING" 
GAGES 


You get the highest possible 
accuracy of reading on low temper- 
ature, low boiling point liquids with 
the patented Jerguson Non-Frosting 
Gage in the New Large Chamber 
model . . . because it insures less 
turbulence at the meniscus, and 
clear vision at the vision slot. 

This new Jerguson model has 6 
times larger area at the meniscus 
than the standard gage, so that there 
is a marked reduction in turbulence 
with light gaseous fluids that tend 
to boil or surge. Moreover, the 
problem of frosting encountered 
with these liquids has been elim- 
inated by a patented frost —— 
ing unit extending from the gage 
glass. This special transparent unit 
projects beyond the cover bolts and 
prevents frost from building up 
over the vision slot. 

Here's a dual feature gage that 
assures greatly increased accuracy of 
reading for the process industries. 
If you have a problem with light 
gaseous fluids, or with gage frost- 
ing, it will pay you to investigate 
the new Jerguson Large Chamber 
Non-Frosting Gage . . . reflex or 

transparent. 


Jerguson Large Cham- 
ber Gage, Transparent 
Type, with the patented 
Non-Frosting Gage 
Glass Extension. Write 
for literature on this 
age, and on other non- 
Josting Jerguson mod- 
els. 
*Patented 


Gages and Valocs for the 
Observation of Liquids and Levels 


JERGUSON GAGE & VALVE COMPANY 


Jergusen Tress Gege & Valve Co. Lid., Londen, Eng. 
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FoR EVERY INDUSTRIAL A 


Whether you burn pitch, tar, oil combination of 
these fuels, there's a NATIONAL” "AIROIL BURNER for 


your job 

Our more than 38 years’ experience in the design, develop- 7 
ment and manufacture of all types of industrial burners is 
at your service. eee 

Ask us about your requirements . . . we'll gladly give 
you full information. 

WILSON - DUDGEON 

Refinery Expander 


pee re he Spree sg nlon 
rolling and solid ho furnace, 
iad do. geile detieed eating 

2. TYPE “S-A-L" ; i self-feedin 
- and parallel ‘olling Wilson-Dudgeon 
Refinery Expander. These expanders 
are available in multi-roll types, with 
ae without flare rolls, thrust collars 
t” attachments. There 
isa isa Wilson Dedgeon Expander avail- 


3. COMBINATION able for any type of refinery fitting. oi 
GAS AND Olt — : Betoery 


sno ...With the 


a2 





1. TYPE “SA” 


(For use where steam is 
available) atomizes thor- 
oughly and burns com- 
pletely, the lowest and 
cheapest grades of fuel oil 
and tar, requiring only low 
oil pressure and tempere- 
tures. 


Send for Bulletin No. 21. 


(Large capacity Surase 
similar to TYPE “ 

is adaptable in poe ae 
_ with powdered coal 
burners in large boilers. 
Send for Bulletin No. 24 


—the “AIROCOOL” Gas 


Burner in combination 
EB” i 


Ei in cammocoos | WILSON EP Series Air Motor’ 


Brochure. 


and Model R Cutter Head. 


4. 


5. 
(Refuse Oil Burner) burns 
acids of caustic oils, 
sludges, asphalts, tank bot- 
toms, polymer oils, heavy 
petrolatum, organic oil re- 
siduums, waste cutting 
oils, sulphite pulp liquors, 
etc., in combination with 
fuel oil. 

Send for Bulletin No. 21. 


(Of venturi type), assures 
low turndown without 
burnbeack. 

Send for “AIROCOOL” 
Brochure. 


“AIROCOOL” 
GAS BURNER 


TYPE “S-A-D”" 











OIL Saas and GAS mg ry! ro tei 
MIZING OI OIL 


pa and heatin ne. popeces SF EAM A 
URNERS; MOTOR.-.DRIVEN ROTARY TOIL BURNERS; 
MECHANICAL PRESSURE gy ag — BURNERS; 
LOW AIR PRESSURE OIL BURNERS; GAS BURNERS; 
COMBINATION GAS and OIL BURNERS, AUTOMATIC 
OIL BURNERS, for small furnaces and heating planta; 
FUEL OIL HEATERS; EL —_ PUMPING and HEA 
ING UNITS; FURNACE RELIEF DOORS; AIR SNTAKE 
DOORS; OBSERVATION PORTS; SPECIAL REFRAC. 
TORY SHAPES. 


NATIONAL AIROIL BURNER CO., INC. 


July, 1951 


Main Office & Factory: 1254 EAST SEDGLEY AVENUE 
PHILADELPHIA 34, PA. 


SOUTHWESTERN DIVISION: 2512 SOUTH BOULEVARD 
HOUSTON 6, TEXAS 
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YOU CAN PUT refinery equi tf 
back “on the line” faster with the 
Wilson EP Series Air Motor and 
Model R Cutter Head. Size-for-size 
the Wilson “EP” can develop up to 
40% more power than ordinary 
motors. This extra power permits 
vrs cutting action to remove hard 
heavy deponts in a hurry . . . even 
ith large diameters. 
The “R” Cutter Head renewable 
cutter pin bearings . . . works at 
faster cutting - «+ is self- 
feeding and non-tracking. 


WRITE TOBAY—-er see your Wilson repre- 


time-saving, economical tube maintenance 
equipment. Ask for Bulletin 380 on Tube 
Expanders, 47A on Tube Cleaners. 
THOMAS C. WILSON, INC. 
21-11 44th AVENUE, LONG ISLAND CITY 1, &. Y. 
CABLE: TUBECLEAN, New York 
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 CONDENSATES 
AND SPILLAGE 


* 
ods’, 





@ Resists acids, alkalies, 
water, oll, gasoline, aico- 
hols 

@ High dielectric strength— 
non-flammable 

@Ceold applied te wood, 
metal or concrete 
@Applied by sprey gea, 
brush, or dip 
@ May be air-dried or baked 
@ Glossy, easily cleaned ser- 
foce 


TyGon Plastic Paint coatings 
are a liquid formulation of Tygon 
sheet stocks, the chemically inert 
plastic used to protect acid tanks 
and equipment. Tygon Paints will 
not oxidize and chemically deterio- 
rate with age. Resist most acids, 
alkalies, as well as oil, gasoline, 
fresh or salt water and alcohols. 
Will not contaminate solutions. 














Pree Jest Sample 


Please send free test sample of Tygon 
Paint, and copy of your new Paint 
Bulletin 720. 

Name 


Company 


Address 


sal 





PROCESS EQUIPMENT DIVISION 


U. S. STONEWARE 


Fence 1865 ¢ Jhion, Che 





About EQUIPMENT and 
SERVICE Suppliers 


Dowell’s Tulsa Offices 
Completed With Oxyment 
Dowell Incorpo- 
rated, a wholly- 
owned subsidiary of 
The Dow Chemical 
Company has con- 
structed a new mod- 
ern office building at 
1150 North Utica 
Avenue, Tulsa. Dow- 
truck, Magne- 
Anode and 
Manufac 
plants the 


ell’s 
sium 
Chemical 
turing 
warehouse and engi- 
neering research lab- 
oratories are located 
at the same 


addres» 
TY e ; 


” anew 


its new cement, Oxy- 


oxychloride cement, in the first com- 

mercial use of the material to finish the 

exterior and floors of the building. A 

premix, it can be used for flooring, boat 

decking, railroad car floors, pottery and 
= 


Chiksan Appointees Located 
in Chicago, Brazil, Ontario 


Appoinments of two Chicago division 
heads as well as two foreign firms to 
represent the firm in Brazil and Ontario 
have been made by Chiksan Company of 
trea, Calif 

i. A. (Lee) Guill, a Chiksan sales 
representative in the Chicago area for 
many years, was named division man- 
ager of the Chicago branch office as 
well as sales supervisor of the Chicago 
district. He will be assisted by W. L 
Clark who terminated his services with 
Clark Company to become sales repre- 
sentative in the Chicago area 

G. W. Beecroft & Company, of To- 
ronto, long time representative of Amer- 
ican manufacturers in the Ontario area, 
have been appointed Chiksan distribu- 
tors for their district 

In Brazil, the company will be rep- 
resented by the Sociedade Commercial 
de Materias Primas Ltda. of Rio de 
Janeiro. With branches in most large 
cities in Brazil, they have been popular 
distributors for many American manu 
facturers of oil field equipment. The 
Petroleum Department ts headed by 
Dr. Edgard Frias Rocha who was engi 
neer for the National Petroleum Council 
from 1939 to 1942 


Tenamene Trademark Created by 
Tenn-Eastman for Direct Sales 
“Tenamene” will be the tradename of 
gasoline additives manufactured by Ten 
nessee Eastmar as the company takes 
over the direct sale of its products 
Until now the company’s entire produc 
tion of gasoline additives was marketed 
through a company. A pioneer 
in the field of antioxidants, Tennesse 
Eastman began manufacture of gum in 
htteen years 


second 


hibitors for gasoline over 


novelties 

Purchasing, accounting, auditing, en 
gineering and maintenance departments, 
formerly located in the Kennedy build- 
ing, are housed in the new building 


ago with certain wood oils which were 
by-products of wood distillation opera 
tions. Not long afterward company tech 
nicians developed a method of produc- 
ing one of the first synthetic gasoline 
antioxidants, N-butyl-p-aminophenol, now 
to be known as Tenamene 1. Tenamene 
1, 2, and 60 will be sold by existing or- 
ganizations in major U. 5. cities. The 
company is a division of Eastman Kodak 
Company 


Mixing Equipment Appoints 

James Donohoe New Sales VP 
James V. Donohoe was appointed vice 

president in charge of sales of Mixing 

Equipment Com 

pany, Inc., of Roch- 

ester, N. Y., last 

month. A native of 

Rochester, Donohoe 

has served Mixing 

Equipment Company 

forl7 years. He 

joined the company 

as purchasing agent, 

following which he 

was successively of- 

hice manager, assist 

ant sales manager, 

and sales manager 

Mixing Equipment 

Company manufac 

tures an extensive line of fluid mixers 

and agitators for the process industries 

which are sold under the trade-name of 


Lightnin mixers 


York's Pacific Coast Sales 
Awarded to Jacobs Engineering 
Pacific Coast sales and engineering for 
Otto H. York Company, Inc., will be 
handled by the Jacobs Engineering 
Company, 417 South Hill Street, Los 
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Angeles, under the direction of Joseph 
J. Jacobs and Harry Vinoch. The York 
line includes wire mesh entrainment sep- 
arators and mist extractors, multi-stage 
liquid-liquid extraction equipment, wire 
barriers, etc. used in petroleum and 
allied industries. 


Wilson to Cover Ft. Worth-Waco 
Area for Eggelhof Engineers 


James A. Wilson, new assistant man- 
ager of the Dallas division, will repre- 
sent Eggelhof Engi- 
neers, manufacturers 
of industrial controls 
and equipment, 
throughout the Fort 
Worth - Waco area. 

Dallas and North 

Texas continue to be 

covered by Jack 

Rush r ' j 
Wilson, a graduate § r Wherever salt water, chemicals 

of the University of . ‘ v 

Oklahoma in me es or fresh water cause corrosion . . . gain 

4 = : : . , 2 %& Have given two years 
chanical engineering, ; up to 10 years’ protection with Hysol Coatings. oie, - 
spent tour yea's as | Applied by bs } » voller t servic 
a process and devel- . PP y » Spray © ’ hese on one ship bottom. 
opment engineer with Wilson | tough, abrasion-resistant coatings are * 0 - an 
several equipment manufacturers, includ- | available in eight rich colors eo esas! 4 


ing work on the Manhattan District 
Project. Since 1945 he has been a field Quick drying in air, they are equally * Sure adhesion te all 
metal surfaces. 


pony _ Elliott Company in Tulsa adaptable for use above or below the 
water line. Write for technical data. ° 


Walther Heads Expanded Dowell 


Cathodic Protection Sales 
Promotion of Herb Walther, Jr., Tulsa 
seponsantation of the ledustria! Division gst houghton laboratories, ine. ca vena 


of Dowell Incorporated in Virginia, to 
head of the Cathodic Protection depart- PLANTS AT OLEAN, WN. Y. AND SMETHPORT, PA. 
ment coincided with the expansion of 
the department’s Chicago and New York 


branches a 
William E. Bunting, a staff member The Newest Expander < 


since 1944, has been named development wu ’ 
engineer in Chicago. A registered pro- TYPE FC’ 
fessional engineer, he is a graduate of 


Wheaton Cllexe in Ino, WITH FRICTIONLESS COLLAR 











z 








Richard W. Stetson was named 
Dowell cathodic protection representa- 
tive in New York City. He is a gradu- 
ate of Tri-State College, Indiana. Stet- 
son has been a Dowell employe since 
1948 

Walther attended New York Univer- 
sity and Brooklyn Polytechnic Institute, 


has been with Dowell since 1944 >BY THE OLDEST 

Edwin Price Named West Coast >ORIGINAL MANUFACTURER 
b y aM 

er soiepee sabe | >OF TUBE EXPANDERS 


Edwin H. Price succeeds Newton P. 
Selover as Pacific Coast district man- | 
ager of Manning, Maxwell & Moore, | A general purpose tube expander for condensers and heat exchangers. 
Inc., Bridgeport, Conn, Selover becomes Ideal for avtomatic contro! units. Ball bearing thrust collar eliminates 


director of export planning marring and friction on tube ends produced by thrust of expander. 
. ~€ , rrac 2 > of . J S Nz “ | 
Price, a graduate of the t avel RECESSED COLLARS FOR PROJECTING TUBES 


Academy and Columbia University (M 
S. degree in engineering) joined the | CAN BE FURNISHED WHEN SPECIFIED 
company in 1930. During the last war, 
he served in San Francisco as assistant 
supervisor of shipbuilding for the Navy 


His headquarters will be in Los Angeles. | ' 
Baldwin-Hill Company Buys A. L. HENDERER S SONS 


Temple, Texas, Insulation Plant 620 MARYLAND AVENUE 
Tex-Rock Insulation Manufacturing & *e WILMINGTON, DELAWARE ») 





























Company of Temple, Texas, was pur- 
chased by the Baldwin-Hill. Company 


of Trenton, N. J., last month. Baldwin- ; ‘ ‘ 
t ren n J a month a win : Write for Bulletin 80-130 


Hill has manufacturing divisions located 
at Trenton, N. J., Kalamazoo, Mich., 
and Huntington, Ind. W. H. Hill, presi- 
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dent of Baldwin-Hill, said the Temple 
plant was added to the company in 
order to supply the rapidly growing de 
mand for industrial and domestic insu 
lation materials in the southwest. George 
W. Elliott, former president of Tex 
Rock, has been appointed to sales man 
agement for the Temple plant 


Leeds & Northrup Moves Office 
The Houston office of Leeds & North 
rup Company has been moved to 2480 

Times Boulevard, Houston 5. The 
office doubles available space and af 
fords better facilities for supplying engi 
neering information and service t« 
manufacturers, researchers, and educa- 
tional institutions in the area from New 
Orleans to the California line 


CRANE PACKING COMPANY of Chicago is 
building new general offices and plant facilities 
on Oakton Avenue near Lehigh in Morton 
Grove, lil., which will cover 133,000 squore feet. 
Manufacturers of industrial packings, mechan- 
ical seals, oil seals and, more recently, the new 
“John Crane” Lapmaster, a precision lapping 
machine, the company in the past 40 years has 
become one of the largest manufacturers in its 
field. Architects and engineers are Olsen and 
Urbain of Chicago. 


General Contro!s Adds 
Five District Offices 


Five new factory branches, bringing 
the total branches to 29, have been 
opened by General Controls Company 
of Glendale, Calif.. manufacturers of 
automatic controls. Managers for three 
of the offices have been announced as: 
John Ferguson, Salt Lake City; Albert 
Smith, Milwaukee; and Elton Barnett, 
Omaha. Offices will be opened in El 
Paso and New Orleans also 
New supervisory district procedure 
will place several factory branch offices 
under guidance of a district manager. 
The six district divisions and their man- 
/ agers are: F. J. Wengerter, New York 

and Newark; Fred Angier, Philadelphia 
° and Baltimore; Charles Tabor, Cleve- 
land, Columbus and Buffalo; Bud Lerch, 
Chicago area; Herbert Lindstrom, Den- 
ver area; A. E. Bud Hess, Houston and 


You can depend on McNamar’s years of ex- 
perience to give you the best fabrication New Orleans; the Eastern section will 
continue under the supervision of Fred 


job on any refinery equipment project . . . Weldon, Chicago 
We take a great deal of pride in tackling the 


NACE Conference-Exhibition 
! 
tough problems too Officials Announced for 1952 


Officials for the 1952 Conference and 


Exhibition of the National Association 
McNAMAR ee a aoe Ba of Corrosion Engineers have been poner 
SEPARATORS © HEAT. EXCHANGERS Eipuapton, Woneet, geserel Ga 
orporation, Houston, general chair- 
© PIPING — STRUCTURAL SHAPES e MiS- man; Robert L Bullock, Interstate Oil 


CELLANEOUS REFINERY VESSELS. Pipe Line Company, Tulsa, technical 


program chairman; Jack W. Harris, 
McNAMAR FACILITIES—70-TON CRANE Cameron Iron Works, Houston, exhibi- 
® ROLLS 1%” PLATE THICKNESS @ X-RAY tion chairman, and Charles G. Gribble, 
EQUIPMENT @ NATIONAL BOARD INSPEC- Jr., Metal Goods Corporation, Houston, 
TION © AUTOMATIC WELDING e¢ API- local arrangements chairman 
ASME CODE WELDING @ STRESS RELIEVING The conference will be held at Gal- 
veston, Texas, in March. It will be the 
SAND BLASTING. first time since the 1944 meeting at 
Houston that the association has held a 
national ‘meeting in the Southwest. A 
four-day technical program and exhibi- 
tion will be featured 


McNamar Boiler & Tank Co.  wheeico agency in Charteston 


REFINERY SALES DIVISION @ BOX 868, TULSA, OKLAHOMA Engineering Products Company, P. O 
Box 1107, Charleston 24, W. Va., has 
been made a new district agency of The 
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Wheelco Instruments Company for 
West Virginia. The new office will be 
under the direction of F. E. Anderson, 
and will handle sales and service facili- 
ties for Wheelco Recorders, Controllers, 
and Combustion Safeguards. 


Alcoa Transfers Koepke 
To Kansas City Sales 


Boyd F. Koepke, who has been lo- 
cated in the Dallas district sales office 
of the Aluminum 
Company of Amer- 
ica since 1946, has 
been transferred to 
Kansas City. Koep- 
ke is identified with | 
the Chemical Prod- 
ucts division of the 
company and will 
continue doing sales 
development work 
in that department 
His work involves 
sales concerning the 
dehydration of LPG 
and natural gas with Koepke 
Alcoa activated alu- 
mina and the utilization of Alcoa's 
aluminas for fluid catalytic work, alumi- 
num heat exchanger tubes for condens- 
ers and exchangers in refineries and 
gasoline plants, as well as aluminum 
tubing for instrument air lines from 
process to instrument panel. He will 
cover Oklahoma, Kansas, Colorado, Ne- 
braska, Utah, Wyoming and the Texas 
Panhandle representing the company in 
sales promotion, development, and edu- 
cation 


Burgess-Manning Appoints 
Three to Dallas Branch Office 

The staff of the newly created petro- 
leum industry headquarters of the Bur- 
gess-Manning Company at 1203 Dragon 
Street, Dallas, was recently increased by 
three new appointments: 

H. Campbell, formerly purchasing 
agent and traffic manager for the Dallas 
Tank Company, was named purchasing 
agent and traffic manager. 

W. C. Jack, who also came from the 
Dallas Tank Company, has been ap- 
pointed design engineer 

Oliver was appointed sales cor- 
respondent to assist in the facilitating of 
field operations 


General American Promotes 
Duffy to District Manager 


General American Transportation has 
promoted Ben King Duffy, former sales 
engineer, to district sales manager of the 
Plate & Welding Division for the Pitts- 
burgh district. His territory includes 
parts of Pennsylvania, Kentucky, Ohio, 
West Virginia and Tennessee. Duffy 
will direct sales for such General Ameri- 
can products as are fabricated by the 
company’s Plate & Welding Division as 
well as Wiggins Conservation Struc- 
tures and Wiggins Gasholders 


insul-Mastic Names Bulmer 

New manager of Insul-Mastic Cor- 
poration of America’s newly formed 
west coast branch is George A. Bulmer, 
who will headquarter in Los Angeles. 
Insul-Mastic manufactures protective 
coatings for prevention of corrosion in 
industry, and waterproof ceilings for 
commercial buildings and homes, as well 
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CONDENSATE OUTLET 


TANK SUCTION HEATER INSTALLATION 


The shell is open at the inside end. 
The oil moves across the heating tubes 


es it passes through the shell to the 
suction connection outside the tank. 


say Remsen? npn regen gob soar ghar eat nl 
tion Oil Heaters are ng the problem of economically ets Thee 
heavy viscous oils to permit their withdrawal from 


are also preheating id do omy 
temperatures to avoid the 
are sold at low temperatures. 


o foe ols to tht proper delivery 


volume losses incurred when such 


WITH PARACOIL TANK SUCTION OIL HEATERS 


@ You Heat Only The Oil That Is 
Being Withdrawn From The Tank. 
(Thus radiation losses resulting from 
heating entire tank contents are 
eliminated.) 

@ Overall Steam Consumption And 
Heating Costs Are Held To A 
Minimum. 

@ Heater Tube Bundle Can Be With- 
drawn For Inspection And Clean- 


SPEED UP DELIVERIES AND CUT OIL VOLUME LOSSES 


ing. Breaking of oil suction line not 
necessary. 


@ All Piping Connections And Gas- 
kets Are Outside The Tank. 


@ U-Tube Design Permits Free Ex- 
pansion And Contraction Of 
Tube Bundle. Either high or low 
pressure steam can be used as the 
heating medium. 


Prompt Shipments! 


or Descrit 


Literature 


WITH PARACOIL TANK SUCTION HEATERS 


In addition to the Paracoil Tank Suction Heaters, we also design and fabricate 
Line Type Discharge Heaters of any capacity. Illustrated is a Paracoil Straight 
Tube Type Fuel Oil Heater for bulk station service—capacity 2,000 gallons 
per minute, No. 6 oil, 100°F to 160°F, steam at 15 psig. Weight 12 tons. 


DAVIS 


ENGINEERING 
CORPORATION 


1060 East Grand Street, ELIZABETH 4, NEW JERSEY 
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as insulation for tanks, pipes and metal 
panels which are subject to condensa- 
tion. Bulmer was formerly associated 
with Marine Engineering and Supply 
Company, an Insul-Mastic licensee, and 


is a trained civil engineer 


Shriver Names New Officers 
William L. Hutton was named 
dent of T. Shriver & Company, Inc., o 
Harrison, N. J., to succeed John L. Hut 
ton who died May 12. Named at the 
time Laurence Hutton, 
vice president and treasurer; John H 
Clark, Jr., vice president and sales man 
ager; and Herbert H Flage 
John Hutton, a graduats f Prine 

ton University, had been associat 

the company for 
as president and general manager 
1939 


presi 


t 
same were | 


secretary 


33 vears and | 


NATURAL 
GASOLINE 


Kirk Mattson Joins Pennsalt 
As Los Angeles Sales Manager 
Kirk C. Mattson of San Marino, Calif., 
recently joined the Pennsylvania Salt 
Manufacturing Company of Washing- 
ton as district manager of the company’s 
Los Angeles office. He will supervise 
sales and service of the industrial chem- 
icals and agricultural chemicals depart- 
ments in Southern California, Arizona, 
Nevada and New Mexico. Until recently, 
Mattson operated his own chemical sales 
Angeles 


agency in Os 


Testing Laboratories Enlarged 
The I Os Angeles laboratories of 
United States Testing Company, Hobo 
ken, N. J., recently moved into larger 
quarters on 1723 South Maple Avenue, 
Los Angeles. Frank Brennen is 
Angeles branch manager. The new lab- 


Los 


@ Oil Refinery Equipment 
@ Structural Steel 
@ Steel Plate Fabrication 


@ Chemical Processing 


oratory site is equipped to handle chem- 
ical, paint, engineering and engineering- 
Much of the work for- 
Hoboken labora- 
.rgeles 


inspection tests 
merly referred to the 
tories can now be done in Los 


Rowand Becomes General Mgr. 
Rockwell's Pittsburgh Plant 


Norman W. Rowand has 
pointed general manager of the 
burgh plant of the 
Rockwell Manufac 
turing Company’s 
Meter and Valve Di- 
vision 

Rowand was chiet 

industrial engineer 
for the Pittsburgh- 
DuBois Division, Du 
Bois, Pa., as well as 
plant manager of the 
Regulator Division at 
Norwalk, Ohio 

Before joining the 
Rockwell organiza 
tion he was employed 
by the J. R. Wald 
Company, Huntington, Pa., as 
superintendent and with the Screwwercs 
Company, Sykesville, Pa., as plant man- 
ager 


been ap 
Pitts 


general 


Evans to Manage Rochester 
Branch for Worthington Pump 

Manager of the newly opened Roches 
ter, N. Y., branch office of Worthington 
Pump 
I 


and Machinery Corporation is 
Evans. The office is located at 
1246 Sibley Tower Building. Evans, who 
holds a B.S. degree in electrical engi- 
neering from Cooper Union Institute of 
Technology in New York, has been em- 
ployed by the company since 1936. The 
new manager has a varied background 
that includes five years residence in the 
British Colony of Sierra Leone, West 
Africa, and engine room runs on many 
Panama Steamship Lines ships, a job 
he held during college vacation months 
He is a member of the AIEE, ASME, 
National Society of Professional Engi- 
neers, and the University Club of Syra- 
cuse. 


Magnesia Insulators Retain 
Kieselbach as Tech Consultant 


Retired as general manager of the In- 
sulation Department for Johns-Manville 
Sales Corporation, Harry A. Kiesel 
bach has been retained as technical con- 
sultant to the Magnesia Insulation 
Manufacturers Association. He has 
served as chairman of the association's 
technical committee since it was formed 
in 1945. He will make his headquarters 
in his home at Montclair, N. J., although 
the association's office is in Washington 


Taylor Instruments Move 
Taylor Instrument 

moved to larger offices located at 

Navigation Boulevard, Houston 


have 
5001 


Companies 


PIE Opens New Rochester Office 
Process Industries Engineers, Inc., of 
Pittsburgh, has opened an office at 703 
Temple Building, Rochester, N. Y., 
under the management of Larry Woll, 
recently appointed western New York 
district manager. Woll, who has been a 
member of the Pittsburgh sales office, 
will represent the Engineering and Con- 
struction division which handles manu- 


Vol. 30, No. 7 


Petroleum Re finer 





facture of special process equipment and 
the designing, engineering and erection | Y, f 
of process units, pilot plants and com- ou ge 

plete plants and systems. 


Graver Promotes Harry Dennis 
To Assistant Sales Manager 

Harry A. Dennis, appointed new as- 
sistant sales manager for Graver Tank 
& Manufacturing 
Company, Inc., is a 
metallurgy graduate 
of Penn State Uni- 
versity and has been 
in Graver employ for 
more than two years 
He is promoted from }§ 
manager of sales of © 
the Weldment divi 
sion as well as the 
Alloy division. As as- 
sistant sales manager 
for the company he 
will assist Willard 
M. Broxham. Before Densis 
joming Graver he 
worked for Lukens’ Welding Research 
and Service Engineering, progressing 
from part time helper in the open hearth 
during his college days, to assistant dis 


trict manager of sales 


Los Angeles Facilities of 
American Cyanamid Centered 
Construction of a one-story building 
that will contain 64,000 square feet was 
begun in Los Angeles by John M. Stahl 
and Buttress and McClelland, Inc., for 
lease to American Cyanamid Company 
Air-conditioned offices have been al- 
lotted 20,000 square feet and the ware- 
house 44,000 feet in this building de- | 
signed primarily to fill the chemical At the very first appearance of fire (inside or 
company’s requirements. Additional land : . B : 
outside your plant) the Blaw-Knox rate-of-rise 


t the » affords ; -xpansion potential , 
at the site affords an expansion potentia Deluge Systems, Wet thermostat instantly sounds an alarm and, with 


should it be required Pibe § : 
. ipe Systems, Dry Pipe at 
At present American Cyanamid Com Sevens, Wate ‘oo the speed of electricity, starts a dense, quench- 


pay cores ney 7 pe — and Fog Systems, Rate- ing fog of water at the danger spot—smothering 
» Ww ding iT ex ’ onso . ae" ‘ . n 
- os Ayman ~ A of-Rise — Sys- the fire and protecting adjacent equipment. 
p sor Bag yy we od Blaw-Knox Fog Nozzles have no screens to 
: : clog, do not require treated water and main- 
guisher Systems. oo , . 
ee — tain their effective spray pattern even at 
emist for Continental Carbon reduced pressures. 
Continental Carbon Company recently P 
apoeene, ey =e . omc Fr ow At your request a Blaw-Knox Engineer will 
Tenth Avenue, Amarillo, Texas. Before make S survey of your fire hazards, prepare a 
moving to Amarillo, Ericson was em- preliminary layout of the system that will give 
loyed in Witco Chemical Company’s the utmost in fire protection, and submit an 
I . - “ » 
resseret baboretorias in <5" op Ate estimate of costs—without obligation. Blaw- 
an¢ ncago e receivec Ws ae- . — . 
gree in chemical engineering from Knox Fire Protection Systems carry the approval 
of all insurance underwriters. 


Northeastern University in Boston 
. BLAW-KNOX SPRINKLER DIVISION 
ome anne ene 7 — toon OF BLAW-KNOX CONSTRUCTION COMPANY 
Midwest headquarte Pee ®ve 829 Beaver Ave., N.S., Pittsburgh 33, Pa. 


Company, Inc., were moved to 322 West 
Randolph Street, Chicago. Main sales Offices in Principal Cities 


offices for the company are located in 
the Empire State Building, New York, 
while the factory is located at Bethle- 
hem, Pa. George H. B. Burke, manager 
of the Midwest headquarters, has been 
with Sarco 40 years. Other veteran sales 
engineers include R. L. Stewart, C. E 
Brakenridge, E. J. Avery, O. W. Clark, 


D. E. Shrader, and C. F. Bremigan 





GE Promotes Dr. Rader 

Dr. Louis T. Rader has been appointed 
assistant manager of engineering of the 
General Electric Company’s Control 
division at Schenectady, N. Y Dr 
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IN WIRE-MESH PRODUCTS 


ut JELLUFE vo i: 


For 70 years we've been weaving Wire Mesh. And a 
good part of that time we have also been making things 
of Wire Mesh for people who find it is cheaper, easier 
and generally more satisfactory to “let Jelliff do it.” 

From big Dipping Baskets to tiny precision filters—from 
fuel strainers to what-is-it gadgets—JELLIFF’s Custom 
Production Department turns out fabricated Wire-Mesh 
products at speed, price and precision that mean lower 
costs and a stronger competitive position for our many 


customers. 


If you buy or make wire-mesh assemblies as components 
of your own products and have not yet had an estimate 
from Jelliff, write today for details. No obligation, even 
if you enclose a blueprint for us to figure on. Address 


Department 16. 











Large Processor Achieves 


f 


vious mechanical type. 


5 TYPES FOR EVERY 
APPLICATION, process, 
heat, power. Sizes 44" to 
2"; pressures to 225 Ibs. 
To learn why an increas- 
ing number of leading 
plants are standardizing 
on Nicholson thermostatic 
trops ... 





The positive action of Nicholson traps 
wos recently used successfully by a 
chemical maker to smooth out the heat- 
ing cycles of cookers at 50 to 60 min- 
utes, egoinst previous periods up to 105 
minutes. Steam flow was upped to 3000 
Ibs. an hour against 2000 for the pre- 


HEATING CYCLES 


With Nicholson Steam Traps 


& Type 8 
Type AHV 


Type 
A 


Type C 
Send for BULLETIN 450 or see Sweet's 
L W. H. NICHOLSON & CO., 207 Oregon St., Wilkes-Barre, Pa. 





S 
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Rader who holds a B.S. an M.S. and 
Ph.D. in electrical engineering from the 
California Institute of Technology, has 
been employed by General Electric 
Company since 1937 except 1945 to 1947 
when he was head of the Electrical En- 
gineering department at the IIlionis In- 
stitute of Technology. 


Thermometer Firm Promotes 
David McEwen Sales Manager 


Rochester Manufacturing Company 
appointed David McEwen sales manager 
of the company and 
Ralph Foster to as- 
sist in the sale of in- 
dustrial thermome- 
ters in the refining 
and processing in- 
dustries. John W 
Kershaw will assist 
in oil burner indus- 
trial sales. 

McEwen joined the 
company in 1936 and 
has had ten years of 
production experi- 
ence in thermome- 
ters, pressure, liquid Meiuen 
level, and tempera- 
ture gauges. In his new capacity he will 
handle the sales of liquid level, pressure 
and temperature gauges as well as spe- 
cial government sales 


Edward Roper Promoted by 
Air Reduction Sales Company 

Air Reduction Sales Company re- 
cently appointed Edward H. Roper 
manager of the general technical sales 
department. Roper, who joined Air Re- 
duction in 1936, served in various capac- 
ities in the department and was ap- 
pointed assistant to the manager in 
1944. During the war he instructed air- 
craft welding classes at the University 
of New York. Roper received his B.S 
in mechanical engineering from the 
Sheffield Scientific School, Yale Uni- 
versity. A licensed engineer in New 
York, he has presented technical papers 
before various societies, and is co-author 
of “Oxygen Cutting,” a recent text book. 


Roots-Connersville Erects 
$1.5 Million Building 


Construction costing $1.5 million was 
undertaken recently by Roots-Conners- 
ville Blower Corporation in a program 
covering new erection floor, expansion 
of present facilities, manufacturing 
space, and machine tools. These new 
facilities will enable the company to test 
the largest centrifugal blowers and com- 
pressors ever designed, and now under 
construction. The company recently 
completed a contract covering a ten- 
unit order of centrifugal compressors 
requiring 53,000 hp 


Darling Will Manufacture 
United Pumps in Canada 


An agreement concluded between 
Darling Brothers, Ltd., of Montreal, and 
United Centrifugal Pumps, a division of 
the United Iron Works, Oakland, Calif., 
provides for the manufacture of United's 
complete line of pumps in Canada 

United specializes in the manufacture 
of pumps for the petroleum and chemi- 
cal industry as well as for petroleum 
pipe lines and central power stations 
and has made installations in far-flung 
sections of the globe. Darling Brothers 
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ESPECIALLY RECOMMENDED 
FOR USE IN THE 


Copper 
Sweetening 
Process 


TRIANGLE 
BRAND 


COPPER 
SULPHATE 


is preferred by leading refineries 
because of its high copper content, 
dependable uniformity and excep- 
tional purity and freedom from for- 
eign and inert matter. 


99%+ PURE 


Quotations on request, on any 
quantity required. Shipments can 
be made from our nearest plant. 

PHELPS DODGE REFINING CORP. 


40 Woll Street, New York 5, N.Y 
230 North Michigan Avenue, Chicago 1, II! 





Is your cooling tower 
meeting design 
specifications ... 
giving trouble-free 
operation? 


Isit... 

free of accumulative 
algae . . . safe from 
structural failure... 
subject to accelerated 
deterioration? 


Does it have... 
full decking in good 
drift loss efficiency? 
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Use these 2 Fleer Services 
1. Let Fluor inaugu- 2. Let Fluor inspect 
rate a preventative for needed repair— 
maintenance pro- recommend on a 
gram—free of charge. competitive bid basis. 


@ Inquire through any Fluor Office 
THE FLUOR CORPORATION, LTD. 
2500 souTm ATLANTIC BLYD., Los ancetés 22, caLiy. 
offices in 


NEW YORK + CHICACO + TULSA + HOUSTON « SAN FRANCISCO 
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recently manufactured several large 


units for the Canadian Oil Companies’ 
new plant at Montreal East, and are 
presently producing United process 
pumps for a Sarnia, Ontario, refinery. 


New Ethyl Official Heads 
Unification Department 

Unification of research, engineering, 
product development and new construc- 
tion for Ethyl Cor- 
poration will 
directed by B 
num Turner who 
was recently elected 
a vice president of 
the corporation. Pro- 
moted from general 
manager of the man- 
ufacturing depart- 
ment, Turner will be 
succeeded in that ca- 
pacity by Clinton W 
tjond. Roy N. Clo- 
thier has been named 
plant manager to fill 
tond’s post at Baton 
Rouge. The Ethyl plant now under con 
struction at Houston, Texas, will be 
managed by Wallace F. Armstrong 

Turner, a Rice Institute graduate, was 
employed by Humble Oil & Refining 
Company at Baytown, Texas, for eleven 
joining Ethyl in 1939 as a 


Turner 


years before 
supervisor 


Safety Leader Humphreys 
Named ACF Property Manager 

Forest H. Humphreys, who has been 
active in country-wide safety movements 
for many years, was appointed man 
ager of the property department of the 
American Car and Foundry Company 
this month. Humphreys, who succeeds 
John H. Green, had been assistant man 
ager of the department since 1950 when 
the safety and claims division of which 
he was head, merged with the property 
department. He entered ACF employ in 
1916 as a riveter and subsequently 
worked his way through various jobs to 
his present position 

Among his safety activities, Hum- 
phreys fostered the organization of 
workers whose sight had been saved in 
accidents by safety glasses into A¢ 
Wise Owl Clubs and also sponsored the 
formation of elementary school safety 
clubs at Jeffersonville, Ind 


Dr. Fleming Heads Girdler 
Catalyst Development Program 
Dr. H. W. Fleming joined the Re- 
search and Development Department of 
The Girdler Corporation of Louisville, 


EXCEL-SO 


el Sk ee 


remove all free water trom 


products 


} 


dessicant de 


Warner Lewis 
Company 
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let THIS Remind YOU! 


That WEATHERCOAT— 
@ TROWELS EASILY 
@ STAYS FLEXIBLE & TOUGH 
@ STAYS SEALED 


WEATHERCOAT 
PROTECTS 


the insulation on your hot or cold 

vessels — for YEARS! 

Specified by Leading Refineries 
for over 15 Yeors. 





Also Try — 


MASTIC WEATHERCOAT — 
New and ready-mixed for void- 
filling scratch coat. 


Ask for specifications and data. 


In the East 


AMERICAN BITUMULS COMPA 
200 BUSH STREET . SAN FRANCISCO 4, CALIF. 
Washington 6, 0. C. - Baltimore 3, Md. « Perth Amboy, 
N. J. +» Columbus 15, O. + St. Lowls 17, Mo. 
Baton Rouge 2, Lo. « E. Providence 14, &. |. 
Sen jvon 23, Puerte Rico Mobile, Ala. 


In the West 


STANCAL ASPHALT & 
BITUMULS COMPANY 


200 BUSH STREET . SAN FRANCISCO 4, CALIF, 
Les Angeles, Calif. - Ooklend |, Calif. 
Portiond 4, Ore. - Seattle, Wash. + Tucson, Ariz. 
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> Quality Products 
for the 


Petroleum Industry 


SOLVAY 


TRADE-MARK REG. U. S. PAT. OFF. 


SODA ASH 
CAUSTIC SODA 
CAUSTIC POTASH 


(Liquid, Solid and Flake) 


CALCIUM CHLORIDE 
SODIUM NITRITE 


For complete information, 
contact the nearest Solvay office 


Soda Ash. Caustic Soda . Caustic Potash . Nytron . Calcium Chloride ™ SOLVAY SALES DIVISION 
Chlorine . Potassium Carbonate . Sodium Bicarbonate . Formaldehyde Allied Chemical & Dye Corporation 

Specialty Cleansers . Ammonium Bicarbonate . Sodium Nitrite 40 Rector Street, New York 6, N. Y. 
Para-dichiorebenzene . Orthe-dichlorobenzene . Monochiorobenzene BRANCH SALES OFFICES 


Boston - Charlotte - Chica: 
Ammonium Chloride . Methanol 3i ice Houston « New 


jeago + Cincinnati « Cleveland - Detroit 
Orleans « New York « Philadelphia - Pittsburgh 
St. Louls « Syracuse 
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CLEAN 
THREADED 


UNIFORM 
ACCURATELY 
STRICT ADHEREN 

CIFICATION 


VICTOR alloy Studs and Bolts have met the exacting 
standards of the oil industry for more thon 30 years. 
Victor is accustomed to meeting your requirements 
of quality, price and delivery. Try VICTOR . 
ext time you need any fastening. p 


Write for the new, easy to use 


VICTOR 


PRODUCTS CORP 


CALCULUS FOR 
PRACTICAL ENGINEERS 


By DR. ALOIS CIBULKA 
University of Texas. Austin. Texas 


Calculus. a High Speed Tool for the En- | 
gineers. 

Calculus, like the Slide Rule, is an_im- 
portant time saver and just like the Slide 
Rule, outside of its complicated appearance 
there is not much to it. Anyone who studied 

| college “Galeul and geometry can master 
practical s in a short time 

Every engineer should have a working 
knowledge HE Calculus. 

oe is hardly an_ engineering formula 

that did not require Calculus for its deriv- 
ation. 

The practical value is demonstrated by 
many actual engineering problems 

The integration and the differential equa- 
tions will come easy to you e whole 
Calculus is far more a patient juggling of 
the familiar algebraic formulas than a work 
of a genius mind. Its ractical value is 
great in every branch of engineerin For 
example, in structural design Reinforced 
concrete and welded steel structures are 
gaining ground more and more 

The rigid frames, the statically indetermi- 
nate structures are more economical and 
more adaptable to many different shapes 
There may be other methods ae their cal- 
culations, but why not use t Calculus 
which you had to study anyway for this 
purpose? The theory of such structures, wit 
examples, is given in this book 


100 Pages: Size 12° x 914"; Paper Bound. 
Price. $3. 
“Prices subject to change without notice” 


Send Orders to the 


GULF PUBLISHING COMPANY 


P. O. BOX 2608 HOUSTON, TEXAS 
<a ST RMN 
July, 


1951 


REFINER CLASSIFIED ADS 


RATES for Classified Ads are $8 per column inch. Minimum size one column inch. 
type size, figure 50 words per inch. Situations Wanted $4 per column inch. 


In smallest 
fed ads 


in advance. Ten percent discount if three or more insertions are ordered at same time. 


COPY DEADLINE is 25th of month preceding date of issue. Send copy and checks to: 
2608, Houston 1, 


Ad Department, Petroleum Refiner, P. O. 
* - * * * * * * 


Box 


Classified 
Texas. 


. . * * + * * . 





CAPITAL TO INVEST 


Engineer will purchase all or part 
interest in a substantial equipment 
or engineering company. Box 198-R, 
c/o Petroleum Refiner, Houston, 
Texas 








Chemist or 
Chemical Engineer 


One of the leading chemical com- 
panies desires chemist or chemical 
engineer to do laboratory research 
on end uses for new products de- 
veloped in existing research depart - 
ment At least 3 years experience 
essential in one or more of the fol- 
lowing products: waxes, paper coat- 
polyethylenes and other 


position, good 


ings 
plastics. Permanent 
salary, liberal employment benefits. 
Give complete information In letter. 
Replies confidential. Box 197-R, Pe- 


troleum Refiner, Houston, Texas. 








TECHNICAL 
REFINERY 
PERSONNEL 


for 


LARGE INTERNATIONAL OIL 
COMPANY 


Entertaining applications of 
graduate chemical, mechani- 
cal, structural and electrical 
engineers for refinery engi- 
neering assignments at home 
and abroad. 

Engineers with refinery ex- 
perience and also recent grad- 
uates will be considered. 


Box 196-R, Petroleum Refiner, 
Houston, Texas 











Ky., to direct the company’s expanding 
catalyst development program. 

Dr. Fleming holds a B. A. degree 
from Kenyon College and a Ph.D degree 
from Western Reserve University, and 
is a member of A.C.S., Phi Beta Kappa 
and Sigma Xi. Before associating with 
The Girdler Corporation, Dr. Fleming 
was a group leader in the Phillips Pe- 
troleum Company's Research and De- 
velopment Department. 


GE Appoints Vinson to Head 
Relations for Small Apparatus 


Arthur F. Vinson, who recently com- 
pleted the Advanced Management Pro- 
gram at Harvard University’s Graduate 
School of Business Administration, was 
recently appointed manager of employe 
and community relations of General 
Electric’s Small Apparatus Divisions 
with headquarters at Lynn, Mass. 

Vinson earned his B. S. degree in 
electrical engineering from Michigan 
State College and joined GE at Fort 
Wayne, Ind., in 1929 as a member of 
the Test Course staff. Until his promo- 
tion he was manager of the Welding 
Divisions at Fitchburg, Mass 


Airetool Enlarges Expander 
Line With Acquisition of Ajax 

The Airetool Manufacturing Company 
of Springfield, Ohio, recently acquired 
Ajax Expander Company, Fairview, Pa 
enabling Airetool to manufacture a more 
complete assortment of tube cleaners 
and expanders for industrial, chemical, 
refinery and marine needs. Ajax equip- 
ment has been moved to Springfield 
where Airetool will continue to supply 


A Gulf Publishing Company Publication 


4 


“C.B." 


Ajax ‘‘Collins Type,”’ and 
tube ex- 


“P.R.” and Linsen series of 
panders. 


Link Joins Rockwell As Valve 
Engineer for South California 

John B. Link, formerly a member o 
the Apparatus Sales Division of th 
Southwestern Engineering Corporation 
has been appointed valve engineer fo 
the southern California area by Rock 
well Manufacturing Company. He wil 
be responsible for the sale of valves use 
by oil refineries and engineering com 
panies in the area. 

Link, a petroleum and mechanical en 
gineering graduate of Texas A. & 
was at one time the San Francisco sale 
representative for C, F. Braun and Com 
pany 


Donohue Gets Sales Promotion 
At GE’s Trumbull Company 

Douglas J. Donohue, who join 
Trumbull Electric Company in 1930 
a member of the company’s Pacifi 
Northwest staff, was appointed Atlanti 
district sales manager tor Trumbull, 4 
department of General Electric Com- 
pany, Plainville, Conn. Donohue will 
maintain his office in Philadelphia. 

A registered professional engineer, 
Donohue attended the University of 
Washington and is a member of the 
Electrical Club of Washington and the 
Engineers’ Club of Seattle Appointed 
head of engineering for the Pacific 
Northwest in 1940, he has since 1945 
been a salesman for the Eastern terri- 
tory 
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ADVERTISERS 


in the July, 1951, issue of 


Petroleum Refiner 





A 


*Aerofin ( ‘ 

Alr Reduction Magnolia Co 
*Aireteol Manufacturing Co. 
Alan Weed Steel Co. 

Allied Chemical & Dye Corp. 
*Allis-Chalmers Manufacturing (Co. 
*Aluminum Company of America 
American Bitamuls Co. 

"The American Brass Co. 
*American Locomotive Co. 
American Meter Co. 

American Steel & Wire Co. 
Armstreng Cork Co. 

"Armstrong Machine Werks 
*Attapuigus Clay Co. 

*Aurora Pump Co. 

*Austin Brothers Steel Co. 


*The Babcock & Wilcox Tube (Co. 
*Beaver Pipe Tools, tnc 
*Beckman Instruments, Inc. 


*Black, Sivalls e Bryson, Inc. 
*Blaw-Kaox Co. 
*Born Engineering Co. 


* Buell i Co. 


c 


Calumet & Heclta Consolidated Copper Co. 
The Chapman Valve Manufacturing Co. 
Chartie’s Machine Works. 

Chase Brass & Copper Co. 

*Chemical Construction Corp. 

Chicage Bridge & tron Co. 

The Clark Manefactering Co. 
Classified Advertising 

Coast Paint & Lacquer Co. 

c ‘otumbia Steel Co. 


‘rane 
*Croll- mopucias Co. 


Davis Engineering Corp. 

*Dean Brothers Pamps Inc. 
Dem Brothers, Inc. M 
*Dresser Industries, Inc. 162, 165 


68, Insert 200-201 


*Eastern Industries, Inc. 
*Elliett Co. 64 
Ethy! Corp. Insert 64- 


Filtrel Coerp. 
*Pisher Geverner Co 
* Flexitallic Gasket Co. 


* Foster Wheeler Corp 
The Foxbere Co. 


General Metallizing & Machine (Co. 
*The Girdier Corp. 

Goodall Rubver Co. 

A. P. Green Fire Brick Co. 

*The Griscom-Russell Co. 


*The Gulf Publishing Co. 210, 233, 235 
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Hamme!-Dahl Co. 

Hardinge Ce 

A. L. Henderer’s Sons 

Houdry Process Corp. 

Houghton cotennbetinn, Inc. 
Hudson Engineering Corp..__. 


“Industrial Division, 

Mi is-Honeywell 
Regulater Co. 

Industrial Instrument Corp. 
“Ingersoll-Rand Co. 
*International Engineering, Inc. 

The International Nickel Co. 


4 


*The C. O. Jelliff Mfg. Corp. 
*Jergusen Gage & Valve Co. 
*Johns-Maaville Co. 


K 

*Keashbey & Mattison Co. 25 
*The M. W. Kellogg Co. Insert 96- = 
The C. M. Kemp Mfg. Co. 

Kerotest Manefacturing Co. 2 
Killark Electric Manufacturing Co. 210 
Kinney Manufacturing Co. 195 
*The Kech Engineering (Co. Ill Cover 


L 
Layne & Bowler, Inc. 
Lenape Hydraulic Pressing & > Paes Co... ze 
Warner Lewis Co. 23 
Lakens Steel Co. ry 
"The Lammas Co. a OF 
*The Lankenheimer Co. . . 74 


Ll 

Manning, Maxwell & Moore, Inc... 
*The Marley Co. 
*Mason-Neilan Regulater Co... 
The Master Electric Co. oad 2 
*Arthar G. McKee & Co. ———— 
MecNamar Boiler & Tank Co. 226 
* Minneapolis-Honey well 

Regulator Co._ - 
*Mixing Equipment Co. 
Monsanto Chemical Co. 
Mt. Vernen-Woodberry Mills, Inc 
*Marray Iron Works Co. " 


N 

*National Airoll Burner Co. 
*National Carbon Division, 

Union Carbide and Carbon Coa 
National Tube Co.___. 
*W. H. Nicholson & Co.. 
*Nordstrom Valve Division, 

Rockwell Manufacturing Co. 


° 


*Oakite Products, Inc. 
*Orbit Valve Co. 


16-17, 175 


*Penberthy 
*Perco Division, 

Phillips Petroleum Co.__. 
*Petro-Chem Development 
*Petroleam Rectifying hs 

Co. 


*R-S Products Corp. 
Reading-Pratt & "Cady Division, 


T 


*Taylor Instrument Companies. 
Tennessee Coal, Lron & Railroad Co.- 
*The Terry Steam Turbine Co... 
The Timken Koller amd Co. 
Nicolay Titlestad Cop. 

Turner Halsey Co... ann 


Universal Oi! \’redacts Co.__- 


v 


The Vapor Recovery ae Co... 
Victor Products Corp... “ 
*Henry Vogt Machine Co.. 


w 
*Wallace & Tiernan Products, Inc. 


Consolidated —— ~<oce 
*Worthington Pump & Machinery Corp._24, 206 
IV Cover 


Wyatt Metal & Boller Works... 


Y 
*VYarnall-Waring Co... 
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p CONTROL BY 
AIR POWER 


. with the Wheelco Pneumatic Capacilog! 
For safety—where electric contactors 
or motors are a hazard—for results—where 
fixed position changes of fuel or 
medium are injurious to your product. 
Get instant indication, permanent 
record and control with the smooth-flowing 
— of air—get the Wheelco 

*neumatic Capacilog. 
Wheelco instrumentality adds safety 
and product uniformity. 





Write for Bulletin C2, Wheelco | 
70) W. Harrison Street, Chicago, Illinois. 


wheelco & -ccrenie connat 

















Latest data and design methods in 
fractional distillation 


of fracti 1 distillat 


Here is a helpful, basic 
winciples and practi th ghly revised and brought up 
to date to keep abreast of growth and developments in the 
petroleum and synthetic chemical industries. 


ELEMERTS OF 
FRACTIONAL DISTILLATION 


By ROBINSON and GILLILAND 
Massachuset's Institute of Technology 








Third Edition, 267 pages, illustrated. $7.00 
“Prices subject to change without notice” 


This sound, introductory treatment covers the analysis o/ 
distillation problems from the standpoint of physical chemistry 
It presents qualitative aspects from the standpoint of the 
Phase Rule and deals with the mathematical analysis o/ 
rectification and its application to still design. 


Quantitative aspects also are covered, and a number o/ 

Y amples are given of the application of 
principh to dard industrial distillation problems, includ- 
ing those of the p | and synthetic ch industri 











Sead orders to 
THE GULF PUBLISHING COMPANY 


P. O. BOX 2608. HOUSTON, TEXAS 
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MEET THE BEAVERETTES!!! 


have Becverettes, it’ h time were 
(troduced, for thess handy litte sell 7 dSvadie tive bees 





aa wy By t - 
The Soaversties ape unique —-these ts neiiag sinter © Gem co 
mar! 


pe eines trom 2/4 to 3/6 inches, the 
for cutting standard, ove or 


uni of any kind, these tools are 
Complete its, loose parts o any > 





having no 
accurately centered on the pipe by a 


Beaver No. @ ts © twehandio neacatchet tock: the No. 
standard one-handle ratchet tool, suitable for either Dane as anaes’ 


or British 
1/4, 3/8, 1/2 “and 3/4 
for 1/8 inch size. 


area use. models are —- in of 
standards, right or left hand, for —— 
inch pipe. Extra changeable dies are 


Write Beaver Pipe Tools, Inc., 252-300 Dana Ave., Warren, Ohio, 
for new big | Guide” to help you secure the best possible 
—— from your Portable Pipe & Bolt Machines and Hand Pipe 








FOR FAST, EXPERT ATTENTION TO: 


RESURFACING OF 
PUMP RODS & SHAFTS 


BUILDING-UP OF PACKING AREAS, 
PISTONS, PISTON RODS & 
TURBINE SHAFTS 


a4 


PROTECTIVE METALLIC COATING 
OVER STEEL VESSELS & STRUCTURES 


Ww 
Complete equipment for preparation, spraying, grind- 
ing and machining of jobs. Facilities and personnel 
available anywhere in Gulf Coast-East Texas area. 


GENERAL ME TALEEZING 


oe MACHENE coe. 
5815 Armour Drive WE-2295 


HOUSTON, TEXAS 











TO TANKER 
ware 


%Proportioneers, Inc.% new differential control 
method continuously blends base stocks and 
adds inhibitors, dyes and TEL to produce regular 
and premium gasolines on a direct “tank to 
tanker” basis without intermediate storage. 

This exclusive differential control system, field 
proven in many successful installations, inte- 
grates flows of base stocks to produce a product 
of uniform characteristic regardless of variations 
in line pressures or flows. The %Proportioneers % 
method makes the blending process continuous 


and automatic assuring high accurdcy in the 
blending of components and strict adherence to 
formula in proportioning even minute quantities 
of additives. Auxiliary tanks, piping, circulation 
pumps and mixing equipment are eliminated — 
with a resultant saving in floor space, power and 
equipment costs. The %Proportioneers% system 
offers new speed, flexibility and economy in the 
production of blends, improving the product and 
the competitive position of the producer. Ask for 
recommendations and descriptive literature. 


Write to %PROPORTIONEERS, INC., 412 Harris Ave., Providence 1, R. I. 
Technical service representatives in principal cities of the United States, Canada, Mexico and other foreign countries. 
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EXTRA THRUPUT 


ur gasoline plant columns are 
me with Koch Kaskade Trays! 


SKELLY 

5’-0” diameter, 265* psig. absorber handling 33MM.CF/D 

and 500 gpm lean oil with 45.5% tray efficiency, basis IC,. 
THESE oS ae and 73.3% tray efficiency, basis NC,. Koch Kaskade trays 
Ye Be were installed on 26” spacing. 


REFINERS : 
Ss St Aa THE TEXAS COMPANY 
REPORT £0 a Obtained increased thruput on 3’-0” diameter. 285* psig. 
Bae cee te OS stabilizer to capacities of: 
; Baad Volume 450 gpm 0.80 to 2.5 CF/S 
RESULTS hae x Ree Density #/CF 33.1 3.48 


Koch Kaskade trays were installed on existing supports— 
18” to 24” spacing—now operating with excellent results. 


WARREN 
Obtained increased capacity of a 3’-6” diameter, gasoline 
plant depropanizer to: 

LiquiD VAPOR 
Voiume 471 gpm 7.09 CF/S 
Density #/CF 21 2.64 


Koch Kaskade replacement of bubble trays, using existing 
support rings on 24” spacing, has increased the thruput 
with a bonus of increased separation efficiency. 


ff { IT WILL PAY YOU TO INVESTIGATE THE ECONOMY 
AND OPERATING EFFICIENCY OF KOCH KASKADE 
FRACTIONATING TRAYS. Write us today. No obligation. 








THE KOCH ENGINEERING COMPANY, IN 


y) 
DESIGNERS =» MANUFACTURERS «# BUILD 
335 WEST LEWIS STREET @ WICHITA 2 ean 
Eastern and Export msburgh, Pe., Re Siti: Gate. Ben 


30 Rockefeller Plere ? ester Co Myers Bogwe ° Moses 
New York City 12 Peeples Gos dg Wright Bidg 











